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The Automatic The Automatic 


Gives Quick, Reduces the 


Accurate, Con- Operating Costs 


venient Service. . to a Minimum. 


Recognized by Telephone Engi- 
neers everywhere as economical 
and efficient for all types of serv- 
ice in exchanges of every size. 


Consultation as to your needs invited. 


AUTOMATIC ELECTRIC COMPANY, CHICAGO 


Associated Companies 


Automatic Telephone Manufacturing Co., Ltd., Ccmpagnie Francaise pour |’Exploitation 
Milton Road, Edge Lane, des Procedes [homson-Houston, 
Liverpool, England. Paris, France. 


Automatic Telephones (Australasia), Ltd., Automatic Telephone Manufacturing Co. of 
77 King Street, Canada, Ltd., 


Sydney, Australia. Winnipeg. 
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Leich Central Battery Telephones 








Efficient— Compact—Accessible 


The LEICH Steel Cabinet Booster Type, Central Battery Telephone, 
Embodies All the Desirable Features to Be Found in Central Battery Tele- 
phones. 

The popularity of the LEICH Booster Type, Central Battery Telephone, created a demand for 


this type of instrument with a steel cabinet and as a result we are now able to offer the telephone 
man the most Efficient, Compact and Accessible Central Battery telephone on the market. 


Every part is so arranged that it can be removed or replaced without disturbing any other part. 


Every part is placed where it can be seen and examined. Nothing is hidden. A cable of heavy in- 
sulated wire connects all parts and none of the circuits or terminals can possibly make contact with 
the metal case. 


A separate removable terminal block is provided, making the connection of line and cords a much 
simpler matter than with any other telephone. 


The Standard Equipment for Many of 
the Largest Central Battery Exchanges 


LEICH ELECTRIC CO. 


Telephones, Switchboards, Accessories 
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A Summer Resort Convention 
7 Hk announcement that foots this page, giving the 
location of the next national Independent conven- 
tion as Winona Lake, Indiana, carries to the telephone 
man’s eye an unfamiliar element. Previous national 
meetings, with the possible exception of the informal 
affair at Niagara Falls in 1909, have been confined to 
big cities. Secretary Vivian’s explanation that city hotels 
this season will be too crowded, too indifferent, and too 
profiteerial, is logical and to the point. But to an 
excuse for taking the conventioners to the country, none 
is needed. The American Institute of Electrical En- 
gineers, to mention just one technical deliberative body 
of considerable strength, has been taking its summer 
sessions to lakes and mountains and sea beaches for a 
number of years. 


as 


The members seem to like it. Our 
observation is that both city men and country men prefer 
the country for a pleasure trip, and- a convention’s 


pleasure features are not its least valuable element. 


The convention dates are June 15, 16, 17.and 18, 
which gives us time for a fuller description of the event 
next month; but it is to be noted that the association 
secretary wants room reservations now. They can be 
canceled later, if emergencies arise, more easily than 
they can be made later. 

The Metric System 

IW intelligent persons wil! deny the obvious ad 

vantages of the metric, or decimal, system of 


weights and measures. Certain business men and engi- 
neers are so enthusiastic about it that Congress is being 
asked to make its adoption in this country compulsory. 


Without further analysis, there appears little objection 


to such a course. But within the past few weeks the 
American Railway Engineering Association and the Na 
tional Automobile Chamber of Commerce both have 


adopted resolutions opposing the plan. 
The telephone operating industry is not based upon 


The Regular Annual Convention of the United States Independent Telephone Association 


Will Be Held at Winona Lake, Indiana, June 15, 


16, 17and 18, 1920. 


accurate measurements to the degree that marks the 
railroad operating industry. The telephone manufac- 
turing business is not so dependent upon standardized 
gauges as is the automobile manufacturing business. No 
such interest in the metric question is manifest in the 
telephone field as the other lines mentioned have dis- 
played. Nevertheless, compulsory changes in all the 
present standards of measurement would have their 
certain effect. Talk of line wires and cables in kilo- 
meters, of poles in meters, of jack spacing in millimeters, 
and of bulk supplies by the kilogram, surely would be 
a bit trying for a time, however satisfactory eventually. 
Just how annoying or valuabie the change would actually 
be is a matter well worth studying. We would like to 
hear from our readers on the subject. 





Groceries By Telephone 

VERY little while some lecturer on the popular 

subject of current prices, generally a college pro- 
fessor, attacks the habit of ordering groceries and meats 
by telephone as the secret cause of the high cost of 
living. Seldom is an argument presented in public that 
is so obviously false on the face of it. Anyone who has 
watched the telephone order clerk in a modern store 
handle customers, and is possessed of any imagination 
at all, surely must have visualized the veritable army of 
counter clerks that would be required to wait upon those 
same customers in person. The business man, observing 
this mental picture, will be quick to extend his visualiz- 
ing to the payroll, and think of the wages to be paid 
to those counter attendants, as compared with the wage 
of one operator and the rental of a telephone. 

\nd that same grocer’s telephone does still more. It 
enables him so to extend his trade that his list may 
mount to thousands of patrons, who are all served with 
dispatch and accuracy and economy in quarters that 
would not accommodate one-tenth of their number on 
the market-basket plan. 


VUUUVON TE EEE EUGENE DADE EL TAO T AEN NY ae 


Make Your Reservations Now! 
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‘Tractors Plant ‘Telephone Poles 


Tanklike Machine Carries Earthborer, and Sets Sticks in a Hurry 


VERY day brings forth some 

new and ingenious method by 

which machine power is applied 
to take the place of manual labor. 
Here is illustrated one of the most in- 
teresting of these developments. It is 
a combination of tractor and earth- 
boring machine, which digs a hole and 
sets up a telephone pole in about 
eight minutes. 

It is not so very long ago that the 
creeper type tractor, such as the Mon 
arch machine illustrated herewith, 
was first introduced for farm work. 
The irresistible grip on the ground 
made possible by the Monarch tracks 
was utilized by the government dur 
ing the war as the traction principle 
for tanks, and we now find this trac- 
tion principle with the rugged power 
which has proven so useful to the 
farmer, being used by telephone com 
panies te offset the shortage of labor. 
machine is 
mounted on the frame of the tractor, 
which carries it un steep embank 


The earth-boring 


ments, over railroad tracks, and in 
fact over any obstacle that may be en 
countered in an ordinary day’s travel. 

When the spot at which the pole is 
to be erected is reached, the power 
from the Monarch tractor engine is 
switched to the earth-boring machine. 
This. in reality. is a giant augur which 
will bore a hole in the ground any 
size from two inches to 30 inches in 
diameter, and as deep as eight feet 

When the hole is bored, the steel 
tower in which the augur is contained 
is then used as a crane to lift the pole 
and set it in position. 

The whole operation is remarkably 
expeditious, and is obviously so 
marked a step forward in the first 
action of pole-line construction that 
once it is seen at work, the manual 
process ordimarilv used seems incredi- 
blv slow and awkward, and not to be 
considered for modern undertakings. 


Omaha to Use Wireless 
Telephones 

A wireless telephone exchange 
which will enable users of the or- 
dinary telephone to communicate with 
all parts of the world. as well as with 
ships and aircraft, will be installed in 
Omaha, in the near future, according 
to Dr. Frederick H. Millener, Omaha 
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The Tractor-Earth Borer in Action, Setting a Pole in the Hole It Has Bored. 


physician and surgeon, and one of the 
pioneers in the development of the 
wireless telephone. 

Six wireless telephones were re- 
ceived at Fort Omaha for balloon 
service, and although they are not of 
the type which enabled Robert F. 
Gowen, of New York, to talk 30 min- 
utes with R. H. G. Mathews in Chi- 
cago, they are the most up-to-date in- 
struments yet received in Omaha, ac- 
cording to Dr. Millener. 

“The installation of such service is 
not only practical and possible, but is 
inevitable,’ Dr. Millener declared yes- 
terday. “It will be only a short time 
until every person in Omaha who has 
a telephone will be able to take up the 
receiver, get the wireless exchange 
and talk to any city or ship which he 
desires. 

“He will find that there is little de- 
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lay in the work of the wireless tele- 
phone, and that he will get fewer 
wrong numbers. And when he gets 
his party he will hear as plainly and 
feel the same sense of being connected 
with the party as he does now with 
the wire telephone. There will be 
nothing complicated about the system. 
The operator simply will place the 
plug in the right slot and the connec- 
tion will be made.” 

In prophesying the early installa- 
tion of wireless telephones in Omaha 
for commercial purposes, Dr. Millener 
explained that since the war the de- 
velopment of the instrument has been 
more rapid than was anticipated. 

“When I was experimenting with 
the instrument at the Union Pacific 
headquarters my equipment weighed 
500 pounds,” said Dr. Millener. “Now 
it weighs only 50 pounds.” 














European Telephone Practice 


Translations from the Foreign Press and Communications from European Engineers 


By FRED W, SCHOLZ 


TTEMPTS to transmit several 
A telegraphic messages or to carry 
on several conversations simul- 
taneously over a set of wires reach 
back a number of years. The funda- 
mental idea consists in replacing the 
direct current source in the sender by 
an alternating current source, making 
the length of periods very short. The 
possibility to send several messages 
at the same time is given by the abil- 
ity to tune each of the receiving in- 
struments in some way, whether elec- 
tric or acoustic, to agree with one of 
the frequencies used, so that only the 
messages sent out with the definite 
frequency used can be understood. 
The advantages of sucha method are 
obvious, since we can multiply the ca- 
pacity of the telephone system, if we 
can send perhaps five messages over 
the same wire, where previously we 
could send only one message. 
In view of the importance of such 
a development in telephone equip- 
ment, it is no wonder that large num- 
bers of attempts were made to bring 
about the desired results. Most of 
the attempts remained on paper, how- 
ever, being impossible to carry 
through in practice. The oldest and 
most practical attempt for the time 
being was that of Mercadier. He 











Fig. 1. Ruhmer System of Multiplex Telephony. 


used alternating currents of a fre- 
quency to bring forth a good, clear 
tone over the telephone receiver. The 
telephone instrument is tuned acous- 
tically to agree with one of the a. c. 
frequencies. However, the method 
was not adopted to any large extent, 
being soon displaced by the more 
efficient telegraph tickers and multi- 
plex telegraph instruments. 

The progress made by wireless 
telegraphy within the last few years 
also gave new and better methods of 
producing and receiving high-speed 
alternating currents. The favorable 
results obtained in producing alter- 


Multiplex Telephony and 
Telegraphy 


nating currents whose frequency lay 
above the limit of audibility brought 
the problem of multiple telephony 
nearer to practical realization. One 
of the first attempts to take advan- 
tage of this development was made by 
E. Ruhmr. For a. c. sources he used 
Poulsen arc lamps and for the receiv- 
ing instruments he used tuned cir- 
cuits, as was done in wireless tel 
egraphy. He succeded enough to 
carry on three simultaneous conversa- 
tions over a short-length experiment 
al line. The diagram for the wiring 
necessary for Ruhmer’s system is 
shown in Fig. 1. 

A further step was then made in 
1911 by Major G. O. Squier in Wash- 
ington, who made practical and suc 
cessful tests over a telephone line of 
7-mile length. For current source 
Squier used an Alexanderson a. 
c. generator for frequencies be- 
tween 20,000 and 100,000 periods per 
second. The results of his experi- 
ments were so encouraging that va- 
rious continental countries saw great 
possibilities in the multiplex system 
and set their own government testing 
laboratories to work on this problem. 
In the year 1912 the German govern- 
ment requested its telegraph and tele 
phone testing station to study the mul- 
tiplex system and extensive investiga- 
tions were undertaken in the years 
immediately preceding the war. 

Profiting by the successful experi- 
ences of Mercadier and Squiers, they 
succeeded without trouble in  con- 
structing an experimental line on 
which at least two conversations 
could be carried on at the same time. 
One of these conversations was car- 
ried on over the ordinary telephone 
set, the other over a special high-fre 
quency set. As current source a 
Poulsen arc light was used. This sys- 
tem was not suitable for practical pur- 
poses, however, because the arc lamp 
is not a very reliable generator and 
requires constant attention. In fur- 
ther tests it was replaced by an a. c. 
current generator. The fundamental 
frequency of this generator was 6,400 
periods per second. sy suitable 
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means it was possible to increase the 
frequency to 19,000 and 32,000 peri- 
ods per second. 

The tests were then extended to 
paper-insulated cables of various 
types. Communication was possible 
on cable length up to 8 miles dis- 
tance. To change the high-frequency 
currents back to ordinary telephone 











Fig. 2. Fassbender and Habann System of Mu!l- 
tipler Telephony. 


currents a Lieben tube connected by 
the audion system was used. These 
experiments were interrupted by the 
war, but were taken up again in 1915 
and carried on until 1917. At this 
time a new arrangement was used in 
the shape of high-vacuum cathode 
tubes for production and for receiv- 
ing the rapid alternating currents, 
also for amplifying the telephone cur 
rents. The first experiments were 
made on single-wire telephone lines 
It was shown, however, that the high 
frequency currents had a strong in- 
fluence on neighboring lines and that 
they were considerably damped. 
After this the usual double wire 
telephone lines were used for the 
tests. The cathode tubes used for 
generators had a 2.2-ampere current, 
220-volt anode tension and frequen- 
cies of 10° to 10° periods per second 
(wave lengths between 3000 and 300 
meters), giving an oscillation capacity 


of nearly 1 watt. The microphone 
was connected into one of the oscil- 
lation circuits. When _ speaking 


against the microphone the strength 
of the high frequency oscillations 
changes and keeps in rhythm with the 
telephone currents. When using over- 
head wires up to 3 mm. thickness con- 
versations could be carried on to dis- 
tances of 60 miles. 

During the summer and fall of 
1918 the army demanded a simple and 
practical development of the multi- 
plex system, and the equipment de- 
veloped by Fassbender and Habann 
was shortly after adopted by the Ger 
man army authorities. The diagram 
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is shown in Fig. 2, where M is the 
microphone, F the long distance tele- 
phone receiver for the conversation 
to be carried on with the aid of high 
speed alternating currents. 

The sender tube SR generates the 
necessary oscillations in the so-called 
Meissner connecting system, used for 
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and to increase the transmission ca- 
pacity. The experiments were there- 
fore carried on with a tube sender of 
10-watt oscillation capacity and with 
frequencies down to 15,000 periods 
per second (20 km. wave length). 
With these means it was easy to 
bridge the distance of 180 miles with- 
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the telephone equipment. The receiv 

ing tube ER is connected like an ordi- 
nary audion. An apparatus F, can be 
connected parallel to the block con- 
denser for a second conversation. The 
cathode tubes in the sender and the 
receiver are small Telefunken anipli- 


fier tubes with 0.6-amperes heating 
current and 90-volt anode feed cur 
rent. The sender gives oscillations of 


about 0.05 watt. Using a wave length 
ot 600 to 700 meters, conversation was 
carried on over a 3-mm copper tele 
phone line for a distance of 30 miles. 
The results achieved with this simple 
system were satisfactory for limited 
army use, but required further devel- 
opment if to be emploved for com- 
mercial communication \fter the 
signing of the armistice, the authori- 
ties, in spite of chaotic political con- 
ditions, asked the telegraph testing 
station to proceed with the tests, and 
this was done in connection with the 
Telefunken Company, which is_ the 
largest wireless-telegraph company in 
Germany. The tests were carried on 
over an overhead 3-mm. copper line 
of 180-mile length, running between 
Hanover and Berlin. ~The purpose 
Was to try out multiplex telephony on 
a line actually in use and not merely 
on an artificial experimental line, and 
to develop the system far enough to 
show its practical advantages and pos 
sibilities for commercial use. 
Vultiplexr Telephone Tests:—The 
experiences in former tests made it 


advisable to use slower oscillations 
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Multiplex System. 


out trouble. Under these conditions 
there is needed, for each a. c. conver- 
sation, at each conductor terminal one 
transmitter and also one receiv- 


a. C. 
er. For n—— number of conversa- 
tions over the same wire there are 


needed 2n——— number of transmitters 
and just as many receivers. Each 
sending instrument has a definite fre 
quency. 

In order to test the new process 
thoroughly it seemed sufficient to 
make arrangements for only two sim- 
ultaneous conversations to be carried 
on at the same time by means of the 
ordinary telephone equipment and the 
new a. c. equipment. Under these 
conditions there was a possibility of 
finding out the difficulties that would 
arise when trying to carry on a larg- 
er number of conversations. Speak 
ing generally on the basis of past ex- 
perience, it seems that there is no rea- 
son why a larger number of conversa- 
tions could not be carried on besides 
the three conversations which were 
carried on with success on the line 
under test. The number of conversa- 
tions that can be carried on over the 
same set of wires depends no doubt on 
the useful wave lengths that can be 
employed for the purpose. 

When working out the new system 
the following points had to be kept 


in the foreground at all times. The 
equipment needed for a. c. telephony 


must be restricted to long distance 
telephony. The subscriber must be 
able to use the instruments at his dis- 
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posal for the ordinary conversation, 
and must be connected to the long- 
distance switchboard at the exchange 
by the usual methods. The systems 
known so far for multiplex telephony 
do not meet this demand entirely, or at 
least only to a very limited extent. A 
practical use of multiplex telephony 
is however based on the above as- 
sumption, as it would not be an eco- 
nomical proposition to be obliged to 
scrap a lot of the present long-dis- 
tance equipment and to replace it by 
new equipment. 

Fig. 3 shows the complete wiring 
diagram for the multiplex system de- 
veloped by the German testing sta- 
tion. For the sake of simplicity, the 
diagram has been restricted to the use 
with only one a. c. telephone conver- 
sation carried on simultaneously with 
the conversation over the ordinary tel- 
ephone equipment. The equipment 
needed for other conversations must 
be thought to be connected parallel 
to the first one on the long distance 
line. F, in the figure represents the 
connection for the conversation to be 
carried on by the usual means. 

The choke coils D and the condens- 
er C prevent the intrusion of the high 
frequency currents into F,. It might 
be said here that even if the currents 
were to leak into the ordinary equip- 
ment, the subscriber would not be dis- 
turbed, as the high-speed currents are 
not audible in the ordinary receiver. 
On the other hand the high-frequency 
currents would be affected by the mi- 
crophone in F,. The result would be 
that the conversation starting out 
from F, could be heard in the high 
frequency receivers, which is undesir- 
able. As a matter of fact, in the 
early stages of the tests, before the 
choke coils and condensers were used, 
this was actually the case. 

F, is the connection of the sub- 
scriber, whose conversation is trans- 
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Choke Coil for Multiplex System. 
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Fig. 4. 





mitted by the high-speed a. c. equip- 
ment. The currents going out from 
F, act through the repeater U upon 
the parallel or series-connected pri- 
mary coils of two repeaters U, andU,. 
Under these conditions U, acts merely 
as a sort of loading resistance. The 
telephone current in U, acts under 
certain conditions by way of the am- 
plifier V, upon the circuit GK of the 
high frequency tube sender. By doing 
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this the strength of the oscillations 
produced in the sending apparatus is 
changed in such a manner as to keep 
in tune with those of. the telephone 
currents. The alternating currents in- 
fluenced in this way are then sent out 
of the tuned secondary circuit SK of 
the sending apparatus into the tele- 
phone line. In order to prevent the 
incoming telephone currents from re- 
acting on the alternating current am- 
plifier, which might lead to disturbing 
sounds in the low frequency amplifier 
or trouble with the repeater, it might 
be advisable to use a bridge or differ- 
ential system. 


Between sending apparatus and the 
telephone line a choke coil is used as 
shown in Fig. 4. This type of chain 
or coil-like conductor has been ar- 
ranged to have the frequency equal 
to the equation: 

1 


arV LC 

increased to about 1.5 times the op- 
erating frequency of the particular 
sending apparatus used. Under such 
conditions all the overtones of the 
sender lie above its frequency and are 
choked off by the choke coils, while 
the fundamental oscillations are trans- 
mitted without any further damping 
effect. We might say in other words 
that the choke coil clears the oscilla- 
tion curve of its overtones. This is 
very essential for the prevention of 
interferences is one of the over fre- 
quencies of a sender is in harmony 
with the fundamental frequency of 
another sender. 


The high-frequency currents com- 
ing in from the far end of the line 
react upon the primary circuit PK of 
the tuned receiver. From the secon- 
dary circuit SK they reach a differ- 
ent kind of choke coil, which allows 
only currents between a certain fre- 
quency limit to pass through, but 





‘ig. 5. Cathode Tube Sending Apparatus. 


chokes off any other currents. It acts 
as a sort of selecting or retarding coil 
and so to speak sifts out the useful 
from the unnecessary currents. This 
selective choke coil then passes the 
current on to the circuit GK of the 
audion. In the audion the high-fre- 
quency currents are changed back into 
ordinary telephone currents. These 
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telephone currents after being ampli- 
fied at V, reach the subscriber’s ap- 
paratus F, after passing over the re- 
peaters U, and U,. A portion of the 
incoming telephone current closes by 
way of U, and is lost for the sub- 
scriber’s telephone set ; by making use 
of properly dimensioned repeaters this 
loss can be reduced to a minimum. 


V, and V, are single-step cathode 
tube amplifiers, and their degree of 
amplification can be reduced by the 
parallel resistances I1’, and W,,. 

Fig. 5 shows the arrangement for 
the sending apparatus. The current 
source G is a small direct current gen- 
erator for 600 volts. The choke coils 
D, and the condenser C, are used to 
eliminate the collector overtones. The 
choke coils D, keep the high-frequency 
currents away from the feed-current 
circuit. L,C, is the principal oscil- 
lation circuit. This is generated by 
the tube, which is connected into the 
circuit with L,. The telephone cur- 
rents are brought to the apparatus at 
GK and cause certain oscillations at 
this point. These oscillations cause 
similar changes in the current strength 
of the oscillation circuit. The rapid 
alternating currents are transmitted 
by the coil L, to the secondary circuit 
which is connected with the line at 
SK. The condenser C, is used for 
tuning. The wiring diagram of the 
tuned coupled receiver is shown in 
Fig. 6. 

Fig. 7 shows the customary audion 
wiring diagram. The high speed al- 
ternating currents arriving at GK re- 
act by way of the condenser C upon 
the grid of the audion tube and give 
to it a charge whose strength varies 
in harmony with the amplitude of the 
high frequency currents. The oscil- 
lations of the grid charge cause similar 
oscillations of the current strength in 
the anode circuit. which correspond 
exactly to the telephone currents going 
ont from the subscriber at the far end 
of the wire. The audion therefore 
acts like a frequency charger. It takes 
up the high-frequency currents sent 
out by the distant sender and gives 
beck ordinary telephone currents. 
These latter currents are taken up dy 
the repeater which is connected naral- 
lel to the anode condenser K and 
passed on in a strengthened condition 
to the subscriber by way of the cir- 
cuit AK, 

In Fig. 8 we have a closer view of 
the sifting coil used between the re- 
ceiver and the audion. As mentioned 
previously this so-called sifting coil 
has the property to pass currents lying 
within a certain frequency limit, but 
shutting out all other currents. In a 
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way, it sifts the useful from the 
troublesome currents, hence its name 
of sifting coil. The limits of fre- 
quency are expressed by the equa- 
tions: 


and 


nVLK, 
PH 


<7: 


L2 
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SA 
! Tuned Coupled Receiver 


in which K, expresses the combina- 
tion capacity : 

K.%C 

K pllmioin 


1 
ricer 
K +4 


In practice C is used at least ten 
times as great as K. Under these 
conditions f, and f, lie close together ; 
and the chain of coils acts like a very 
close frequency sifting coil set. 

The use of such chains of coils was 
necessary to prevent the action of cur- 
rents of other frequencies upon the 
audion aside from the legitimate cur- 
rents of proper frequency. Unless 
these coils are used, different disturb- 
ing overtones result in the anode cir 
cuit due to the varying frequencies. 
Some of these tones lie within the 
audible limit and prevent clear con- 
versation, being heard as a whistling 
noise. This sifting-coil equipment is 
very necessary, as the selective power 
of the tuned receiver is not great 
enough to eliminate all disturbing fre- 
quencies from interfering with clear- 
ness of conversation. Experience has 
shown that these coils are of such ex- 
cellent effect that they may even be 
used to replace tuned receivers. When 
using long wave lengths it is even ad 
visable to do without the tuned receiv- 
er altogether for reasons which are 
too theoretical to be discussed in a 
brief discussion of this type. 

During the tests it was noted at va 
rious times that the singing spark sys 
tem used by the Telefunken Company 
in its wireless station at Nauen (one 
of the most powerful stations in Ger- 
many) interfered with telephone con 
versation, if the receiving wave used 
by the multiplex system was anywhere 
near the frequency of the Nauen 
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wave. As the electromagnetic waves 
arising from such sources cause an 
appreciable electric field only between 
the telephone line and the earth, but 
not between the wires of the telephone 
line, such disturbances can be removed 
by arranging the connection at the ter- 
minal ends symmetrically with the 
ground, or else by using a symmetric 
grounding somewhere on the line, as 
by the use of coils or condensers. Any 
influence of the high-speed alternating 
currents upon the normal telephone 
instruments and the exchange equip- 
ment was not noticed anywhere during 
the tests. Nor were there any dis- 
turbances in the two alternating-cur- 
rent connections \ very agreeable 
and advantageous property of alter- 
nating-current multiplex-telephone 
systems is the gradual disappearance 
of noises within the apparatus or the 
telephone lines themselves. These are 
due to interferences by currents of 
relatively low frequency, which there- 
fore have no effect on the high-fre- 
quency receivers. The alternating- 
current conversation can be carried on 
without any interference from other 
sources within the telephone system. 
\s a matter of fact, good conversation 
results were obtained with the alter 
nating-current system even when the 
ordinary telephone system ceased to 
give good results. 

The high-speed alternating currents 
are transmitted to a much higher de 
gree than ordinary telephone currents 
by induction to neighboring lines. The 
ordinary telephone and telegraph serv 
ice is not influenced by this effect, as 
alternating currents are not audible 
in the ordinary apparatus of that type. 
takes on 
however, 
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is then 
to transpose wires and use 
other means to combat the induction 
effect of the alternating-current sys- 


lines of the same system It 
necessary 


tem. Whether these means will be 
sufficient is still a matter of future 
tests. 


Attempts to use 


currents for 


high-frequency 


telegraphy were also 
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made, using the apparatus developed 
by Fassbender and Habann. They 
used frequencies between 230,000 and 
500,000 per second, which corresponds 
to wave lengths between 1300 and 600 
meters. Fig. 9 gives the wiring dia- 
gram for high-frequency telegraph 
work. 

The telegraphic key T lies in the 
circuit in which the vacuum tube is 
connected. The receiver to receive 
the Morse or other signals is connect- 
ed at F. The characteristic of this 
method is, that the current used for 
transmitting messages is in the shape 
of a closed circuit, giving operation by 
this means. This has been made pos- 
sible by using the sender at the same 
time as receiver for the messages sent 
from the other end of the line. The 
oscillation frequencies of the two 
senders are so close together, that the 
oscillating tone is received. This is 
audible in the receivers of the two sta- 
tions at both terminals. When receiv- 
ing messages the receiving station 
must press down the sender key con 
stantly, as long as the message is de- 
livered. The operator sending out the 
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messages hears his own signals. If 
the receiving operator wishes to inter- 
rupt, he releases his key, whereupon 
the signals also disappear at the sta- 
tion from which the message is sent. 
This latter now must press down his 
key in order to be able to hear the 
other operator. Intercourse between 
stations is therefore very simple. 

By using the strengthening effect 
of the Morse or other code signals, 
which effect is always the accompany- 
ing phenomenon with interference op- 
eration, a much greater distance can 
be reached in telegraphic communica- 
tion, than when using the telephone. 
With the apparatus used in the tests 
which had an oscillation effect of 
about 0.05 watt, an overhead line of 
over 120 miles was bridged without 
trouble. The distance can even be in- 
creased by using vacuum tubes of 
larger capacity and using current with 
longer wave lengths. Simultaneous 
operation of several telegraphic sta- 
tions over the same line can be accom- 
plished similar to the multiplex tele 
phoning, discussed before. 

The field of usefulness for multi- 
plex telegraphing and telephoning has 


.our American army authorities. 
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grown tremendously since the closing 
of the war. In all countries there is 
a tremendous lack of telephone and 
telegraph equipment of all kinds. On 
the other hand the demand for better 
service is growing out of all propor- 
tions. France of course is able to 
meet this demand to a limited extent 
through the fortunate purchase of tel- 
- 


Leitung 


TT 

















= Sill 


Fig. 9. Diagram for High Frequency Telegraphy. 
ephone and telegraph material from 
But 
the other countries and particularly 
Germany are in no such position. 
These countries have neither credit 
nor money at the present time, but 
still there is the need for telephone 
service. Since added equipment can- 
not be obtained, it is necessary to im- 
prove the equipment on hand so that 
it will give more extensive service. As 
conversations cannot be limited in 
time as are telegraphic messages, 
there remains only one remedy and 
that is to send several messages at 
the same time over the wires. 

The tests made were successful for 
the line Hanover to Berlin, using 
three simultaneous messages over one 
wire. The means on hand allow an 
extension of that number to five mes- 
sages. The distances to be bridged 
depend on the efficiency of the send- 
ing apparatus, the sensitiveness of the 
receivers and the damping effect on 
the line. It is impossible to tell as yet 
whether it will be feasible to increase 
the capacity of the sending apparatus. 
The present equipment will probably 
be sufficient to bridge a distance of 
180 or 200 miles. As to the damping 
effect, this increases, the higher the 
oscillation frequency of the current 
used. It increases very ravidly if the 
frequency passes beyond 75,000 peri- 
ods per second. In other words, it 
is high, if the wave length remains 
below 4.000 meters. Consequently it 
is advisable to use currents with wave 
lengths below 4,000 meters for multi- 
plex operations. The shorter wave 
lengths can be used to good advantage 
for telegraphic communication. In the 
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latter operation it might be possible 
to go down to 4,000 periods per sec- 
ond, which would correspond to wave 
lengths of 75 km. At this frequency 
the damping effect of a 3-mm. line is 
hardly greater than that for ordinary 
telephone currents. 

A frequency of 4,000 periods per 
second of course makes a disturbing 
noise in the receiver of the subscriber 
and the apparatus must be freed of 
this whistling noise, which is done by 
a system of choke coils made up of 
Pupin coils and condensers. If the 
frequency of this choke coil is used 
about equal to the frequency of the 
usual Pupin lines, it will be possible 
to guarantee good transmission of 
speech. All in all there is no reason 
why multiplex telephony and teleg- 
raphy should not become a commercial 
success and increase the capacity of 
the present day telephone equipment 
many times.—Telegraphen u. Fern- 
sprech Technik. 


Wages of Operators in Ok- 


lahoma 
The average wage of telephone op- 
erators in Oklahoma has increased 
from $26 per month in 1908 to $57.10 
in December, 1919, according to the 
testimony of R. I. Caughey, general 


‘traffic superintendent of the South- 


western Bell Telephone Company, be- 
fore the corporation commission. The 
company was showing its increased 
operating expenses at the hearing of 
complaints of poor service. 

Telephone operators do not stay 
with their jobs, Caughey said. In 
1918 the loss of workers was 12.3 per 
cent a month. He said that in the 
year the company lost one and one- 
half times the number employed at 
one time. This, he said, was one rea- 
son for poor service. 

The cost of giving service per tele- 
phone customer increased from 21.1 
cents per month in 1912 to 69.1 cents 
in December, 1919, he declared. The 
last year showed the fastest increase 
in price. It cost 22 cents more to 
serve one telephone in December, 
1919, than in January. 

Work accomplished by the oper- 
ators was lessened in the period cov- 
ered by the investigation, he said. In 
1913 each operator completed 120 calls 
per hour, while in 1919 this had been 
reduced to 114. In December, 1919, 
the average was down ti 106 calls. 

Caughey stated the average operat- 
ing payroll for a month had increased 
from $25,000 in 1912 to $167,973 in 
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January, 1920. Much of the increase 
was accounted for by larger number 
of telephone users. 





Wisconsin Men Talk 


Measured Service 

Measured service as the only fair 
basis for telephone rates was indorsed 
by many of the speakers at the con- 
vention of the Wisconsin State 
Telephone Association, February 18 
and 19. 

The round table discussion was led 
by S. L. Odegard, consulting statis- 
tician, and he gave figures showing 
the inequalities arising from the un- 
limited service rates. 

The forenoon session Wednesday 
was taken up with a discussion of ac- 
counting for Class C and D com- 
panies, which was led by Guy T. Ellis, 
formerly with the state railroad com- 
mission, and Joseph M. Bailey, expert 
accountant of the Wisconsin State 
Telephone Association. 

Wednesday afternoon George P. 
Hambrecht, chairman of the state in- 
dustrial commission, addressed the 
convention on the administration of 
the minimum wage law. 

The minimum wage law has added 
an average of 75 per cent to the cost 
of operating smaller telephone com- 
panies, according to Secretary John A. 
Pratt, of the association. 

Walter Gallon, of Antigo, was 
elected president of the association at 
the closing session Thursday. Other 
officers named for the ensuing year 
were: Vice-president, Arthur Taylor, 
Rhinelander ; secretary, John A. Pratt, 
Menomonee Falls; treasurer. W. F. 
Goodrich. La Crosse; board .of di- 
rectors, W. F. Goodrich, La Crosse: 
John Gallon, Antigo, and John A. 
Pratt, Menomonee Falls. 





Automobile Service Helps 
Big Drive 

“Speedy, accurate telephone service 
did more to help us put over our mem- 
bership drive than any other one as- 
set,” R. B. Dunn, vice-president of 
the Lima, Ohio, Chamber of Com- 
merce, said. 

The praise refers to the immediate 
response the telephone exchange gave 
to the chamber’s request for addi- 
tional telephone service when the 
drive started. 

In one day officials of the local tele- 
phone company had installed, free of 
charge, twenty telephones at the 
Chamber of Commerce auditorium, 
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and from the start of the telephoning 
to the last minute committeemen were 
given the best of service by operators. 

During the first day of the drive, 
those at the head of the campaign say, 
over 3,000 calls were taken care of in 
double quick time by the telephone 
girls and but few seconds were lost by 
committeemen in waiting for central 
to make the connections. 

While it is not generally known 
that Lima is the Mecca of all tele- 
phone system investigators this fact 
is nevertheless true. The reason ts 
because the Lima exchange is the 
largest automanual telephone plant 
now working in the world and has 
been pronounced by experts to be the 
development of the last thing in tele- 
phones. More perfect service could 
not be obtained, engineers say 


Plan Telephone Mile Posts 
for Ohio Highways 


The proposal that public telephone 
pay stations be installed along Ohio's 
highways has been made at Columbus. 

The suggestion was made by City 
Councilman Milton W. Westlake. 

The plan is designed to aid tour 
ists and other persons who are in need 
of aid. 

Westlake will urge the telephone 
companies to co-operate in putting 
into operation the proposal that a tel 
ephone be installed at each mile-post. 
Then, in the event of a breakdown, a 
blowout. or other troubles, the travel 
er would be not more than a half 
mile from a telephone. 

\ small fee placed in the box would 
bring about a connection with the 
nearest telephone exchange. With a 
list of telephone numbers available in 
side the booth, prompt communication 
could be had with garages. service sta 
tions, physicians. city officials or other 
persons desired by the traveler 


Commercial Radio New 


York to Chicago 


Wireless telephone service for com 
mercial purposes will be established 
between Chicago and New York, it 
was announced, following a success- 
ful conversation in which Robert F. 
Gowen, in New York. talked for 50 
minutes with R. H. G. Mathews in 
Chicago. 

A wireless station also will be estab- 
lished at Dallas, Texas, it was an 
nounced, and test stations will be set 
up at points in Kansas and North Da- 
kota. 
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Theodore N. Vail is Dead 


World’s Most Prominent Telephone Figure Passes Away in a Baltimore Hospital 








HEODORE 

N. VAIL, chair- 

nran of the board 
of directors of the 
American Telephone 
and Telegraph Com 
pany, died early April 
16 at Johns Hopkins 
Hospital, Baltimore. 
Mr. Vail was seventy 
five years old. 

\ complication of 
cardiac and kidney 
troubles caused Mr. 
Vail’s death. He was 
taken to Baltimore from 
Jekyll Island, Georgia, 
the previous Sunday in 
his private car. His 
death was not unex 
pected to the hospital 
physicians. 

Theodore Newton 
Vail was the head of 
the largest telephone svs 
tem in the world. He 
was not only its nominal 
head but also was from 
the first the genius that 
promoted the popular 
use of the telephone, the 
first man to. establish 
long distance communi 
cation bv telephone, and 
when past seventy he 
was still the head of a 
system that numbered 
9.000.000 telephone sub 
scribers and represented 
an investment of 41, 
FO0 OOO O00 

Mr. Vail was thirty 
one years old when 
\lexander Graham Bell 
invented the telephone, 
and he was filling the responsible post 
of ven ral superintendent of the rail 
wav mail service. Still earlier, how 
ever, he had been a telegraph oper 
ator and interested in the possibilities 
of electrical communication he had 
visions that Bell’s “toy” would some 
day be a great factor in American 
life Bell and his associates had 
equal faith tin Mr. Vail’s organizing 
genius, and he was easily induced to 
resign his government post to become 
the general manager, in 1878, of the 
first American Bell Telephone Com 
panv. 

Che first line from Boston to Prov 





idence was ridiculed as “Vail’s side 
show,” but some who indulged in 
the ridicule lived to see Mr. Vail tel- 
ephone, not only from Boston to 
’rovidence, but also from New York 
to San Francisco, in 1913, thirty-five 
vears later. Further, in October in 
that year, they found that it was pos 
sible to send the human voice more 
than half wav around the world, as 
was done by wireless telephone from 
the government station at Arlington, 
Va., the words beine recorded simul- 
taneously at Honolulu and the Fiffel 
tower in Paris. 

Mr. Vail was a man of remarkable 
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physique. He was 6 feet 
2 inches tall, and 
weighed about 280 Ibs. 

He was born in Car- 
roll county, Ohio, Juiy 
16, 1845, of Quaker an- 
cestrv. His _ father, 
Davis Vail, removed 
from Ohio to Morris- 
town, N. J., when the 
son was four years old, 
and became associated 
with a brother, Stephen 
Vail, who had founded 
the Speedwell iron 
works, near Morris- 
town, where they built 
much of the machinery 
for the first trans-At- 
lantic steamship. A\l- 
fred Vail, another 
brother, was one of 
those associated with 
Samuel Morse in the in- 
vention and promotion 
of the telegraph. Theo- 
dore Vail was edu- 
cated at the old acad- 
emy at Morristown, and 
for a time studied medi- 
cine, but becoming in- 
terested in the tele- 
graph, he learned to 
operate the key and 
went west in 1868 as an 
operator for the Union 
Pacific railroad at Pine 
Bluffs, Wyo. 

Through the friend- 
shin of General Gren- 
ville M. Dodge, chief 
engineer of the Union 
Pacific, Vail, in the next 
vear, was appointed a 
clerk in the railway mail 
service, and here his ability to sys- 
tematize and organize was soon felt. 
\t that time the railway mail serv- 
ice was in an undeveloped stage, 
and Vail prepared special studies on 
the question of distribution and dis- 
patching of the mail, which brought 
him quick recognition from the au- 
thorities at Washington. It was just 
after he had been promoted to the 
general superintendency. 

In 1885 he resigned from the orig- 
inal company and became the first 
president of the newly formed Amer- 
ican Telephone and Telegraph Com- 
pany, which at first made a specialty 
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of only long-distance communication, 
but which, in 1900, acquired the prop- 
erty of the American Bell Telephone 
Company and also negotiated combi- 
nations with the principal competing 
telephone companies throughout the 
country. 

In the meantime, in 1890, Mr. Vail 
retired from the telephone. business. 
He bought a large farm at Lyndon- 
ville, Vt., and interested himself in 
agriculture. In 1893 he made a trip 
to South America. From the Argen- 
tine republic he obtained a conces- 
sion near Cordoba, built an electric 
power station, bought a_ horse-car 
line in. Rvenos Aires, converted it 
into a trolley line, formed a com- 
pany and eauipned it with the best 
‘cars from the United States, bought 
out all comneting lines and gave the 
citv a complete modern service. The 
companv was composed largely of 
British canitalists, and for some time 
Mr. Vail had his headauarters in Lon- 
don. When he retired from these 
activities in 1904, he returned to Ver- 
mont, byt three years later he was 
aeain called on to enter the telephone 
field as president of the American 
Telenhore and Teleeraph Company. 

Mr. Vail retired as president of the 
\merican Telephone and Telegraph 
Company last June and became chair- 
man. 

One of the most ambitious projects 
which he then planned was a merger 
of the Western Union Telegraph Com- 
pany with the telephone company, 
and in 1910 when the telephone in- 
terests succeeded in controlling the 
Western Union, Mr. Vail became 
president of both. He resigned as 
president of the Western Union, how- 
ever, when, April 15, 1914. the tele- 
phone company disposed of its inter- 
ests in the Western Union because of 
threatened action bv the government 
againet the eambination of these com- 
peting utilities. 

Mr V>'l plaved as hard as he 
worked. He was fond of good music, 
books and pictures, and the outdoor 
life. He had one of the finest libra- 
ries in Vermont. The house on his 
3.500-2cre farm at Lyndonville, al- 
though beautiful, was a home rather 
than a nalace. In it he had built a 
$40 000 nine organ and once every 
vear he mode the practice of bringing 
up from New York some of the finest 
musicions to vive a concert to which 
he invited the country people for miles 
arourd. He also established a farm 
school 


Service on approximately 12 900,- 
000 telephones was discontinued for 
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one minute April 18 at 10 a. m. as a 
mark of respect to Mr. Vail. The 
rule was observed in_ seventy-five 
thousand telephone exchanges in all 
parts of the United States. 


New Wireless and Cables 
From England to Egypt 


Through its London information 
service the Bankers Trust Company 
is advised that the British Post Office 
is hurrying the construction of two 
new high-power wireless stations to 
supplement cable service between Eng 
land and Egypt. Cable companies 
have also laid new lines between Eng 
land and Gibraltar and between Mal 
ta and Alexandria. Another new line 
between Aden and Bombay is to be 
laid this spring. 

To enable English business firms to 
expedite their more pressing commer 
cial messages the British Post Office 
has temporarily arranged for an “ur- 
gent” service at triple rates to and 
from all places served by an associa 
tion of cable companies in the Near 
East, India, the Far East, South 
Africa and Australia. Cable conges 
tion in these sections was recently 
made the subject of inquiry by the 
Federation of British Industries. In 
explanation, the Post Office stated 
that cable routes to India and the Far 
Fast via Germany and Russia are 
still out of use, and that the number 
of words cabled in commercial service 
has greatly increased. 

In 1913 the number of words dealt 
with by a leading company was 64,- 
000.000 while in 1918 the number was 
180,000,000. 


Ch‘cago Svstem Has 
Rapid Growth 


An increase from one telephone for 
every 115 inhabitants in Chicago in 
1895 to one for every five persons in 
1919 is the record of the telephone 
growth in that city. 

There were 600 500 residence prem 
ises in Chicago last vear, of which 50 
per cent were subscribers to telephone 
service. The “loop” district which 
contains 20,000 business premises, 
showed that less than 1 per cent of 
the concerns were without telephones, 
accordins to the company. . 

Statistics for each five vears since 
1895 show: That in 1900 there was 
one telenhone for every sixtv-one in- 
habitants; in 1905, one telephone for 
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every seventeen persons; 1910, one 
telephone for every nine persons, 
1915, one telephone for every seven 
persons, and one telephone for every 
five persons in 1919. 

In striking contrast to this increase 
the government operated telephone 
system in France, between 1910 and 
1919, showed an increase in tele 
phones of but 34-100 of 1 per cent 
a 100 inhabitants; those of Switzer 
land, 61-100 of 1 per cent; of Ger 
many, 75-100 of 1 per cent. The in 
crease in Great Britain was nineteen 
a 1,000 inhabitants, service being so 
restricted that it is necessary to pay 
a premium of $200 to $500 in order to 
obtain a contract. 


Tampico, Mexico, to Have 


American System 

Tampico is to have a telephone 
service operated by an American cor- 
poration. A combination of auto 
matic and central energy system will 
be installed. A central exchange will 
be erected and telephone operators 
employed. The service will be mod- 
ern in every respect and as good as 
the best in the States. 

Negotiations already have been 
started to get the necessary permit 
from the local municipal authorities, 
to be ratified later by the governor. 

R. Estrado Berg and Gustavo L 
Trevino were in Tampico making 
arrangements for securing a conces 
sion to be good in May and in looking 
over locations for a central exchange. 

Mr. Berg is the sunerintendent of 
the Mexican Telephone and Telegraph 
Company. Mr. Trevino is the man 
ager of the company’s exchange in 
\lonterey. 

The company operates plants in 
Monterey, Yucatan  lalisco, Quere 
taro, San Luis Potosi, Coahuila, 
Nuevo Leon and Guarajuato. 

This service leads to the immensé 
possibilities of Tampico having event 
ually a through lone-distance con 
nection not only in Mexico, but also 
with the gieantic Bell system, the 
\merican Telephore ard Telegraph 
Company and other affiliated com 
panies in the United States. 

A sound proof televhone booth is 
a rarity, but it has been discovered 
that any booth can be made abso- 
lutely soundproof if it is lined with 
tin. The new idea is applicable in 
other places where it is desirable to 
exclude needless sounds, says the 
Golden Age. 
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Chicagoan Exposes Municipal Methods 


Chief of Telephone Bureau, Resigning, Tells Inside Story of Political Machinations 


HAT municipal control of pub- 

lic utilities would be a calam- 

ity has long been the editorial 
attitude of this publication. What- 
ever the faults of state regulation, it 
is at least sincere in its respect for 
the findings of its engineers, and its 
general procedure is wholesome. The 
impossiblity of municipal control 
without municipal politics becomes 
evident on every occasion of dispute 
between a city and its utilities, and 
the insincerity and questionable pro- 
priety of municipal political motives 
are only too familiar to sophisticated 
thinkers. 

For a number of years the city of 
Chicago has maintained a quasi-pub- 
lic service commission of its own, 
under the name of the Department of 
Public Service. Without any special 
legal power, this organization was in- 
tended to care for the relations be- 
tween the citizens of Chicago and the 
public utilities of that city, and has 
actually done excellent work in that 
field. 

Now G. W. Cummings, chief of the 
telephone bureau of the department, 
after a series of political experiences 
most unpleasant to any reputable en- 
sineer, has resigned. His letter of 
resignation reveals so much of the 
municipal handling of public utility 
situations, and bears so closely wpon 
the topic of recent editorials in TEL 
EPHONE ENGINEER, that we consider 
it well worth presenting to utility 
managers in other cities without fur 
ther comment. 

“April 9, 1920. 
‘To Mr. Wm. H. Reid, Commissioner 
of Public Service, Chicago, Ill. 

“Dear Sir:—I entered the city 
service as chief of the lelephone Bu 
reau on August 21, 1914. I was cer 
tified to the position by the Civil 
Service Commission as the result of 


a competitive examination. I ac- 
cepted it because I realized its 1m 
mense possibilities for benefit or harm 


to the people. and as a citizen of Chi 
cago I did not dare take the respon- 
sibility of refusing it and thereby 
pehaps exposing the people to what I 
felt to be the serious danger of the 
appointment of a man who would use 
the position for his own aggrandize 
ment at the exnense of the public wel 
fare. That same reason has kept me 


in the position till now, at a consid- 
erable sacrifice of opportunity, money, 
and pride. While political interfer- 
ence and lack of adequate appropria- 
tions have to a large extent prevented 
the broad, constructive accomplish- 
ment for which I had hoped, I have 
served the public to the best of my 
abilitv, with resultant benefits which, 
in my judgment have been worth 
many times their cost. 

“The most important task of the 
Jureau has been in conectign wth 
the revision of the rates of the Chi- 
cago Telephone Company. Under 
the 1907 ordinance this revision was 
due May 26, 1918, and the Bureau 
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was actively at work on the problem 
for over a year before that date. We 
did not receive definite instructions 
from the City Council, however, until 
August 21, 1918. As we had already 
collected practically all the necessary 
data, the work of analysis and com- 
pilation required only about a month, 
and resulted in one of the most 
thorough and comprehensive renorts 
ever prepared for a regulatory bodv. 
It was prepared at an expense in ad- 
dition to the reovlar annronrimtion of 
the Rurean of less than $19000. a 
canciderable portion of which was 
paid ant of my own nocket in order 
to save time. For political reasons, 
21 


my report was suppressed, and the 
reports of my conferres, Mr. West- 
phaln of the comptroller’s office and 
Professor Bemis, a consulting en- 
gineer, were hushed up and _ side- 
tracked after reaching the sub-com- 
mittee. This suppression was done in 
the face of constantly increasing costs 
and a progressive and critical impair- 
ment of the service, and its apparent 
purpose was to continue special priv- 
ileges to a few large users of tele- 
phone service at the expense of the 
sereat body of telephone subscribers. 
It resulted in the postponement of 
rate revision to a much less favorable 
time. and ultimately in a loss of juris- 
diction by the citv and the establish- 
ment of the present hieher rate 
schedule by the Postmaster General 
and the State Commission. 


“Tt is possible that increasing costs 
would have necessitated rate increases 
in any event, but the outstanding fact 
is that after forcine the other util- 
ities over to the State Commission, 
the city finally threw awav all vestiges 
of the measure of home rule which 
had been so carefully and laboriously 
acquired in past years, by deliber- 
ately kicking the telephone company 
out of the City Hall in order that, 
instead of attempting to solve a purely 
business problem in a business way, 
the corporation counsel might be in 
a position to “bunk” the people by 
puttine up an annarently earnest ficht 
for their rishts before the State Com- 
mission. The only possible result of 
this has been, in the telephone case 
as in the gas and traction cases, to 
boost the political capital of the ad- 
ministration at the expense of both 
the people and the utility companies. 

“The citv having adopted this pol- 
icy, I loyally subordinated my judg- 
ment to that of my official superiors, 
and bent every effort to co-operation 
with the corporation counsel and to 
furnishing him all available data for 
use in his fight before the Commis- 
sion. My reward for this self-sac- 
rifice was a spectacular attack on my 
good faith, and eventually my elim- 
ination from the rate case and relega- 
tion to the position of a seeker for 
special favors in the way of telephone 
service for political friends of the 
administration. With no further op- 
portunity for usefulness to the people, 











~~ 
“ 


no self-respecting man could remain 
in so anomalous a position, and I 
therefore respectfully tender my res- 
ignation, to take effect at your earliest 
convenience. I have no plans for the 
future, but shall at least be free to 
attempt a man’s work in the world.— 
(Signed) G. W. CuMMINGs, 
Telephone Supervisor, 
Department of Public Service. 


eé . 
Reproduction New”’ 
Means Higher Rates 

Possibility of rate increases of 
nearly 100 per cent for all public util- 
ity operators is seen in the decision of 
the United States Supreme Court up- 
holding the “reproduction new” as the 
valuation basis for fixing railroad 
rates. 

The decision was made in the case 
of the Kansas City Southern Railroad 
against the Interstate Commerce Com- 
mission. According to press dispatches 
from Washington, the Supreme Court 
held the present value of physical 
property of the railroad should be ac- 
cepted as the basis for determining 
rates. 

In most cases physical property of 
railroads, street car, telephone, elec- 
tric light and power and gas com- 
panies of the country would cost nea~- 
ly double their original values if re- 
produced today. 

Property value is the largest item 
considered in rate fixing. Other items 
are operating cost and percentage of 
profit. From the valuation must be 
deducted the amount of depreciation. 

In fixing the new schedule of rates 
for Bell telephone companies oper- 
ating in Indiana the public service 
commission recently refused to accept 
the “reproduction new” basis offered 
by the company, but based the new 
rates on the reproduction values of 
companies’ various physical properties 
throughout a period of five years. 
Many other rate cases have been de- 
cided by the commission on the same 
basis. 

Conditions similar to those created 
in Indiana by the basis established by 
the Supreme Court exist in various 
other states. 

Little doubt is entertained by rate 
experts that the railroad decision will 
be so far-reaching as to affect every 
form of industry over which a govern- 
ment institution possesses rate-making 
authority. 

Value of rolling stock of the Kansas 
City Southern Railroad was not of- 
fered for consideration by the Su- 
preme Court, according to dispatches, 
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but the court found for the appellant 
on its present-day cost of right-of- 
way and terminals contention. 

The Indiana commission has fol 
lowed the rule established in several 
other states of basing valuation esti- 
mates on an average of production 
costs throughout a period of five 
years. In the case of the Bell tele- 
phone companies the commission took 
an average of production costs in the 
years from 1913 to 1918. Present 
day material prices were held by the 
commission to be abnormal, and, 
therefore, not suitable to the forma- 
tion of a sound rate-fixing estimate. 

It is difficult to foresee the results 
of the establishment of the new basis 
of valuations. As far as rates are 
concerned it is quite clear that the 
“reproduction new” values of nearly 
all utilities would make rates nearly 
double present rates if a profit margin 
of 7 per cent is maintained. 

If a telephone company’s property 
cost $100,000 five vears ago, it is 
worth today $200,000 in a fair round 
figures estimate, it is asserted. That is, 
it would cost that much to reproduce 
it today. Without confusing the fig- 
ures with depreciation expense, rates 
for that company, based on the origin 
al valuation, would amount to 7 per 
cent of $100,000, plus the cost of op- 
eration. Thst would mean upward 
of $7,000. The same percentage of 
profit on a $200,000 valuation would 
mean about $14,000, plus the cost of 
operation. which would be the same 
under either valuation. 

Thus it is seen that the new valua- 
tion as against the old system would 
mean rate increases of more than 95 
per cent. 

Even in cases where the five-year 
period valuation basis is used, the new 
valuation would mean rate increases 
of more than 75 per cent, experts say. 


Telephone Attachment 
Records Voice 


An invention which may, among 
many other possible uses, be employed 
as a complete insurance against error 
of transcription of court testimony by 
stenographers, has been achieved by 
Major Lionel Guest and Capt. H. O. 
Merriman, a Canadian electrical engi- 
neer. It consists of apparatus for 
recording and reproducing sounds car- 
ried electrically over a wire. 

In a demonstration of the device a 
message was dictated into a telephone 
placed in the drawing room of Major 
Guest’s house in London. 
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At the other end of the wire in an- 
other room was a recorder which 
automatically inscribed the message 
on a gramophone record. In a few 
seconds the record was placed in a 
gramophone and the messages was re 
peated with great clarity. 

Major Guest claims that the best 
results hitherto obtained in recording 
the voice or music over the telephone 
have been unsuccessful through being 
“blurred” or metallic in tone. “The 
development,” he said, “has immense 
possibilities. I think in the near fu- 
ture it will be possible for a receiver 
to be placed in a part of the hall where 
the speaker’s voice is hardly audible, 
say in Manchester, and at the other 
end of the wire in London the message 
will be recorded verbatim by the tele- 
phone recorder, for instant reproduc- 
tion through ear pieces to the news- 
paper offices. 

“If the receiving operator misses a 
word he presses a button and the line 
or any number of lines are repeated 
as often as he likes. 


Michigan Report Shows 
Need of Relief 


The Michigan State Telephone 
Company must have higher rates for 
its service, if lines are to be expanded 
and maintenance kept up to standard, 
according to the annual report of 
President Franz C. Kuhn on the com 
pany’s finance. Mr. Kuhn recently 
resigned as justice of the Michigan 
supreme court to accept the presi 
dency of the company. 

The statement shows that the com 
pany’s income has been totally in 
adequate to meet expenses of opera 
tion, although the rapidly expanding 
industries of the city and state de 
mand not only that service be main- 
tained up to normal standard but that 
facilities be expanded. An outstand- 
ing fact shown in the statement is 
that if the company is to meet the 
situation and provide service neces 
sary to the continued growth in popu 
lation and industry of Michigan rate 
relief must be granted. 


A. T. & T. Capital In- 
creases to $750,000,000 


The American Telephone and Tel 
egraph Company has certified to the 
secretary of state at Albany, N. Y., 
that it has increased its capital stock 
from $500,000,000 to $750,000,000. 
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Machine Switching in the Bell System 


A Semi-Technical Description of the Apparatus and Its Characteristics 


the monthly publications of the 

various associated Bell companies, 
Bancroft Gherardi, vice-president and 
chief engineer, and Harry P. Charles- 
worth, equipment and _ transmission 
engineer of the American Telephone 
and Telegraph Company, describe the 
machine switching exchange system 
which is to be introduced in the larger 
centers of the Bell telephone system. 

It is the purpose of this article to 
give a little more intimate picture of 
this new development. We can do no 
better than to quote from Messrs. 
(;herardi and  Charlesworth’s  an- 
nouncement, the following, regarding 
the proposition as a whole: 


|: an announcement appearing in 





“From the invention of the tele 
phone, the Bell system has continu- 
ously developed the telephone art, of 
which switchboards are but a part. 
New improvements in_ telephones, 
switchboards, lines and cables have 
followed one another with remarkable 
rapidity. While each successive type 
of apparatus to the superficial observer 
sometimes suggested similarity, never- 
theless each step in the evolution 
marked a decided improvement. 

“In general, these improvements 
have been of such a nature that they 
have not necessitated a change in the 
methods used by subscribers in mak 
ing calls. One of ‘the factors of the 
machine switching problem which add 
ed to its complexity was that from its 
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very nature this system necessitated a 
change in the manner in which a sub- 
scriber made his telephone calls. This 
phase of the problem had to be most 
carefully considered, so that the ar- 
rangements adopted for all classes of 
calls would be simple and could be 
employed by all subscribers without 
the chance of complications, difficul- 
ties or misunderstandings. 

“From the time of the earliest 
switchboards there has been a constant 
effort to perform various operations 
automatically so far as consistent with 
the service requirements, and many 
new features have been introduced 


that within the next twenty years the 
stations and central offices will have 
inore than doubled. Each subscriber 
in this great network must be able to 
reach promptly every other subscriber. 
Due to the large area involved a great 
number of calls within the city involve 
extra charges, which means that they 
must be specially supervised and tick- 
eted. There are many different class- 
es of service furnished the public, 
such as measured rate, flat rate, offi- 
cial, coin-box pay station, attended pay 
station, and other special services, 
such as information, etc. Not only 
individual lines, but party lines and 
private branch exchanges must be 
cared for. Furthermore, demands for 
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from time to time for reducing the 
work required on the part of the op- 
erator. In line with these develop 
ments, telephone engineers early ap- 
plied themselves to the problem of 
completing calls entirely without the 
aid of an operator. Many forms of 
automatic systems have been devel- 
open and tried out from time to time, 
but none of these satisfactorily ful- 
filled the complicated service require- 
inents of large cities. 

“An indication of the magnitude of 
this problem may be secured when we 
consider that in New York City, for 
example, there are at present a total 
of nearly one million telephone sta 
tions served from about ninety cen- 
tral offices, and the predictions are 

9° 
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ramples of New Form of Listing Telephone Numbers. 


service to the extensive suburban are 
surrounding this great city, as well as 
to the vast number of cities, towns 
and rural communities throughout the 
entire country require that provision 
be made for thousands of toll mes- 
sages daily which must be recorded, 
supervised and time. It will be clear 
that the problem of producing ma- 
chine-switching equipment which will 
satisfactorily perform a_ sufficient 
amount of the labor involved in han- 
dling the above service, so as to re- 
place enough operators to warrant its 
existence, is not one that could be 
solved except after years of develop- 
ment work. It will also be evident 
that systems which might operate sat- 
isfactorily in cities of small or medi- 
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um size, where service requirements 
are comparatively simple, would not 
meet conditions in these large metro- 
politan areas.” 

From the foregoing it will be seen 
that machine switching is not a par- 
ticularly new thing, and in its pres- 
ent embodiment is the result of a sys- 
tematic study of conditions of service 
and the development of a syStem best 
adapted to meet these conditions. 

In its elements a mechanical switch- 
board is nothing more nor less than 
a combination of apparatus in which 
a mechanically propelled cord asso- 
ciates itself with the terminals of your 
line when you remove the receiver 
trom the hook, and then under the 
control of the electrical impulses sent 
out by your calling dial, automatically 
associates the other end of this con- 
necting cord with the terminals of 
the line with which you wish to 
connect. In other words, substituting 
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operator, instead of connecting you 
direct with your subscriber, picks out 
an idle trunk to the exchange wanted, 
and another mechanical operator at 
that point picks up your connection 
and through its mechanical connect- 
ing cord associates it with the line 
you want. It is evident that this same 
process could be continued on through 
other exchanges or in the first step of 
of the operation by selecting the 
proper group of trunks, connect you 
with any one in a given area, no mat- 
ter how many switching centers ther¢ 
were. 

Fundamentally this is all there is 
to it, but, of course, we have left out 
of consideration all the various auxil- 
lary operations, such as the test for 
busy trunks, testing for busy line, 
ringing the subscriber’s bell, operat- 
ing the message register, and many 
other functions that are performed in 














Fig. 3. Multiple Bank, Showing Individual Insulating and Terminal Strip 


a machine for the operator, who now 
picks up a cord and inserts one plug 
iti the jack of your telephone line, and 
upon learning the number required 
plugs the other end of the cord into 
the jack of the line you are calling. 
The above is a fair p‘cture of what 
takes place in the small town where 
there is one exchange. When we 
come to the larger places, however, 
where there are a number of central 
offices, the chances are that the ma- 
jority of your calls will be for sub- 
scribers connected to exchanges other 
than your own. It then becomes nec- 
essary for this mechanical switch- 
board, and the manual as well, to per- 
form an intermediate operation which 
consists of selecting a trunk line lead- 
ing to the exchange in which your 
wanted subscriber is located. The dif- 
ference here is that your mechanical 


the ordinary course of establishing a 
complete connection. In order, how- 
ever, to avoid a brainstorm, we must 
take all these things for granted, as 
having been accomplished in the me- 
chanical system with substantially the 
same result as in the old manual sys- 
tem. 

The items of new apparatus that go 
to make up the system will now be 
briefly described. 


SUB-STATION DIAL 

This dial, which is illustrated in 
Figure 1, is located at the subscrib- 
er’s station. In the case of a desk- 
stand, it is mounted on the base, and 
i11 the case of a wall set, on the face 
of the set itself. It is so designed 
that by manipulating a finger wheel 
electrical impulses are sent out over 
your line, corresponding with the nu- 
merals or letters appearing in the 


Vor. XXIII, No. 5 


holes. When used in the larger cities, 
the dial will bear certain letters of the 
alphabet in addition to the numerals 
and in the smaller centers numerals 
enly may be employed. In making a 
call the subscriber will, of course, re 
fer to the telephone directory, and he 
will find in the new directory that the 
central office name is printed some 
what differently from heretofore. 
Typical examples of the new form of 
listing telephone numbers are shown 
in the illustration, Figure 2. These 
conform to the present manual list 
ings, except that the first three letters 
of the office name are set out promi 
nently. Simple as this change in the 
form of listing appears, until it was 
developed no satisfactory system of 
designating telephone numbers fo: 
machine switching systems for large 
cities, such as New York, Chicago, 
Boston and Philadelphix, was known 

One advantage of this plan is that it 
does not necessitate the abandonment 
of all of the existing manual designa 
tions. For manual operation it leaves 
them substantially as at present. For 
machine-switching operation the same 
form of listing is used in the direc- 
tory. a clear indication being given as 
to the portion of the listing which 
should be dialed in making an auto 
miatic call. 

Under this plan machine-switching 
calls are passed to the central office 
mechanism by dialing the first three 
letters of the office name and the four 
numerals followed by the party lin 
designation, if any. 

In medium size multi-office cities 
where six-digit calling is practicable, 
only the first two letters of the office 
name will be given prominence in the 
directory. In very small multi-office 
cities where only five digits are re 
quired, the telephone number may 
consist of five numerals and no let 
ters may appear on the dial. 

The selector mechanism, which is 
used to perform the various auto 
matic switching functions within the 
office, consists of a so-called “bank,” 
made up of a large number of hort- 
zontal brass strips, insulated from 
each other and piled up so that there 
may be as many as 300 in one panel, 
which will comonrise the terminals for 
100 lines or trunks. These strips have 
projecting lugs on each side to pro 
vide contact members. over which ver 
tically operated brushes or elevators 
ride. A close view of one of these 
panels is shown on Figre 3. 

Arranged in front of this panel or 
as in practice, a group of five panels 
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serving 500 lines, or trunks, are ver- 
tical lift rods having triple contact 
brushes, which ride over the project- 
ing lugs of the panel. These lift rods 
can be moved up or down at will and 
ere under definite control by means 
of the continually moving friction 
rolls at the base of the frame. Each 
lift rod has associated with it a sys- 
tem of electromagnets which, when 
operated to force the flat metallic strip 
which forms the end of the lift rod 
against the rolls, will move the rod at 
slow speed or high speed or will re- 
turn it to its normal position, de- 
pending upon the magnet that is ener- 
gized. Figure 4* shows a section of 
a frame with the brushes in various 
positions. It also shows some of the 
electromagnetic clutches removed and 
exposing the friction drive rolls. 
Figure 5 shows a completely assem- 
bled selector frame arranged for 500 
lines, or trunks, with 30 elevators or 
brush rods on each side. 

At the top of the frame is a com- 
mutator or impulse-making 
which has associated with it a brush 
permanently attached to the lift rod. 
This is for the purpose of sending out 
electrical impulses as the brushes pass 
over the terminals of the bank, and in 
connection with the “sender,” which 
will be described later, controls the 


device 
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Fig. 5. Selector Frame. 
movement of the 
isms. 


selecting mechan- 
Figure 6 shows the commuta 
tor and its brush more in detail. 

At the right-hand side of the se- 
lector frame will be noted a row of 
known as 


mechanisms which are 
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sequence switches, and one of these is 
shown in Figure 7. This is a power- 
driven contact-making device some- 
what on the order of an electric-sign 
flasher, and is used to perform cer- 
tain circuit-switching functions inci- 
dental to the operation of the select- 
ing mechanisms. One of these switches 
takes the place of a large number of 
ordinary relays, and performs the 
work very much more cheaply and ac- 
curately. By simply changing the 
shape of the metal segments on the 
cams, one of which is shown at the 
right of Figure 7, any desired combi- 
nation of opening and closing of cir; 
cuits may be set up as the shaft re- 
volves. : 
SENDER 

It will be noted that the dial is ar- 
ranged with ten holes, and a com- 
plete revolution of the finger wheel 
will send out ten impulses, and suc- 
cessive operations of the dial will send 
out successive groups of impulses 
ranging from one to ten. In other 
words, these impulses are sent out on 
a decimal basis. You will recall that 
the panels of the selector frames are 
arranged in banks of 500. These large 
groups are desirable because it makes 
possible a more economical use of 
trunks between offices and also re- 
duces the cost of the apparatus be- 
cause of the larger number of trunks 
a single lifting mechanism may serve 

In order, therefore, that the deci- 
mal impulses sent out by the calling 
dial may properly select a terminal in 
the non-decimal group making up the 
panel, we employ a so-called “‘sender,’ 
which is a contrivance arranged to re 
ceive and store the impulses as they 
are sent in from the calling device. It 
then controls the elevators or selec- 
tors in their upward motion toward 
the terminals of the trunk group or 
line wanted, in such a way as to cause 
them to arrive at the proper point no 
matter where the terminals may be lo- 
cated in the selector banks. 

When the elevators are started up- 
ward, the permit them to 
°0 to the desired point and stop them 


““cenders” 


by removing their driving power. This 
is accomplished through the comm"- 
tators located at the top of the selec- 
tor frames, which. as the elevator 
move, transmit back to the “sender” 
the number of impulses which the 
“sender” has been set to receive, by 
the manipvlstion of the calling device 
at the subscriber’s — station. This 
method of operation is known as the 
“reverse impulse control” and is an 
avtetondine feature of ovr machine- 


switching system, and is distinguished 
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from other systems which have been 
used, wherein the selecting mechan- 
isms are operated directly by impulses 
of current, the duration, character and 


a 











Fig. 7. 


speed of which are controlled solely 
by the calling device at the subscrib- 
er’s station. The use of the “sender” 
is also a new feature in the mechani- 
cal switching system, and with the 
“reverse-impulse system of control” 
possesses many advantages, some of 
which have been touched upon and 
others will be described later. 

Figure 8 shows a sender frame, 
which is nothing more than an ag- 
gregation of sequence switches, re- 
lays and small twenty-two-point se- 
lecting switches all wired together in 
a manner that no human being should 
be called on to understand. 

Figure 9 shows a circuit diagram of 
ene of these senders, of which there 
are about 200 in an average office, and 
when we consider that each one of 
these wires and terminals serves a 
definite purpose and must be just that 
way and no other, we may feel there 
is some justification for characterizing 
the “sender” as the “brain” of the me- 
chanical system. In fact, that is just 
exactly what it is. Later on we will 
learn of a few of the marvelous things 
it does. 

Now that we have a picture of 
what the apparatus looks like, let us 
see how it functions in its bus'ness of 
connecting one telephone subscriber 
with another. Figure 10 shows a 
schematic drawing of three central 
offices with the apparatus units so ar- 
ranged as to show a connection set up 
from one to another. The terms “line 
finder.” “district.” “office” “incom- 
ine’ and “final” apnlied to the frames 
are simply designations of the uses of 
the selector frames previously des- 
cribed in detail. Mechonically they 
are similor and serve to associtte con- 
necting brushes with any one of a 
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group of line or trunk terminals. The 
subscribers line terminates in a set of 
multiple bank contacts in the line find- 
er frame, which contacts .correspond 
te the answering jacks in a manual 
office. When the receiver is lifted 
from the switchhook preparatory to 
dialing, the terminals of the line are 
selected by a brush of one of the ver- 
tically moving lift rods in the line 
finder frame, and connected auto- 
matically to an idle “sender” by means 
of a small selecting mechanism. Upon 
completion of these operations, which 
take but a fraction of a second, a tone 
is sent out to the calling subscriber in- 
dicating that the connection is estab- 
lished to the point where he may com- 
mence dialing the number. When the 
subscriber operates his dial, the elec- 
trical impulses (on a decimal basis) 
are transmitted to the “sender,” 
which receives and registers them, 
and in turn translates them to the 
proper basis for the control of the 
apparatus which is not operated on 
the decimal system, and then controls 
this selection through the apparatus, 
as referred to below. 

As shown in the diagram the call- 
ing subscriber is in the GARfield of- 
fice. When this subscriber starts to 
dial, the “sender” automatically causes 
the particular district selector. which 
is permanently associated with the 
line finder originally used, to start and 
select a trunk leading to the office de- 
sired, namely, PENnsylvania. This 


cribed, very strikingly brings out this 
point. 
If the call from GARfield had been 


may be done either directly or through 
an office selector, in case the number 
of trunk groups is too large to be . 
placed on the district selector. Assum- tor a subscriber connected with a 
ing that the PENnsylvania office is on manual office North, the “‘sender 
an automatic basis, the trunk chosen would have so guided the district and 
will terminate at an “incoming se- office selectors as to have caused them 
lector” frame and the “sender” above to select a path or trunk leading to 
referred to will cause the call to be the manual office desired, where the 
routed through the “incoming sel- trunk would have terminated in a 
lector” to a “final selector” and thence cord before the operator at what 1s 
to the particular line desired. When called a “call indicator position.” A 
the connection is thus completed, au- lamp would have been lighted and th 
dible signals will be sent back to the operator upon depressing a key asso- 
calling subscriber to indicate that the ciated with that trunk would have al 
station is being rung or that the line lowed the distant “sender,” that is at 
is busy. GAR field office, to cause the numerals 
If the call had been for another of the line desired to be displayed 
subscriber in the same office, GAR. before her on a “call indicator,” 
field, instead of in the PENnsylvania whereupon she would, by means of a 
office, it will be noted that the call cord, connect the trunk with a mul- 
would be routed from the “district tiple jack of the line desired, and 
selector” to an “incoming selector” in ringing would be started automatical 
the same office and thence to the par- ly. It will be observed, therefore, 
ticular “final selector” in which the that so far as the GARfield subscriber 
desired subscriber’s line is located. is concerned, he is not aware of the 
As soon as the subscribers have fact that in the case of the PENn- 
completed conversation and hung up — sylvania office call, his subscriber is in 
their receivers, the connection through a machine switching office, and in the 
the automatic machinery is immediate- case of the NORth office, in a man- 
ly disconnected and the apparatus re- ual office. 
turns to normal. If a call is originated by a sub- 
Previous mention has been made of _ scriber connected to a manual switch- 
the fundamental similarity between hoard for a subscriber connected to a 
the processes in the mechanical and mechanical office, it may be handled 
manual systems and to those familiar jin a number of wavs, depend- 
with the operation of manual systems. jing upon the tvpe of equipment 
the progress of a call as just des- installed. The simplest plan is to 


Vor. XXIIT, No. 5 





MA 


plac 
mec 
call 
up 
wir 
ope 
kno 
est 
cha 
thr 
mat 
the 
ods 
mal 
the 
of 
the 
of 1 
the 
ow! 
cha 
ing 
I 
met 
the 
arr 
| 
t101 
chi 
tO | 
ma: 
I 
tiol 
“Ca 
con 
call 
fice 
| 
call 
ind 
ter: 
dis) 
mit 


nes 











1920 


May, 


place a “B” switchboard in each full 
mechanical office and let all incoming 
calls from manual offices be ordered 
up by the “A” operators over a call 
wire through this “B” operator. The 
cperator at the mechanical office is 
known as a “cordless B operator” and 
establishes all connections to the me- 
chanical subscribers in her office 
through the medium of an adding 
machine like key set which controls 
the automatic switches. Other meth 
ods of establishing connections from 
manual to mechanical subscribers are 
the key-indicator plan and the scheme 
of equipping each “A” operator in 
the manual offices with a dial. Both 
of these plans provide means whereby 
the “A” operators can complete their 
ewn connections in distant full me- 
chanical offices by setting up or dial- 
desired numbers 


‘é 


ing the 

Figure 11 is 
mechanical switching office, showing 
the various classes of selector frames 


a general view of a 


arranged in bays. 

Figure 12 shows a typical installa 
tion of cordless B positions in a ma 
chine switching office. which are used 
to complete the calls originating in a 
manual office. 

Figure 13 shows an operator s posi 
tion in a manual office arranged for 
“call indicator” operation, that is, for 
completing in the manual exchange 
calls originating in a mechanical of 
fice 

Figure 14 shows in detail one of the 
call indicators where the number is 
indicated by the illumination of let 
ligits, where the number is 
displayed with letters and digits illu- 
minated by small electric lamps. 

From this brief description of the 
machine switching system, it is ev! 
dent that the introduction of this 
form of telephone equipment has in 
volved and will continue to involve a 
work 


ters and « 


vast amount of 

This 
combined efforts extending over a 
long period of a large technical staff, 
and although the manufacturing pro 
gram is already making necessary ex 
tensive additions to mamufacturing 
plants, still tremen 
dous amount of engineering and de- 
velopment work, to adapt the system 
to the particular service conditions as 
they are encountered in various lo- 
calities. At the present time the en 
gineering department at West street, 
New York, is devoting a very sub- 
stantial part of its effort to machine 
switching work. Because of the new- 
ness of the system and the compara 


system is the result of the 


there remains a 
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tive inexperience of the manual- 
switchboard editing personnel, the en- 
gineering department at New York is 
doing all of the equipment engineer- 
ing in connection with the first offices 
in any given territory, the plan being 
that as rapidly as possible this equip- 
ment work will be transferred to the 
switchboard editing engineering group 
at the Hawthorne works. As a mat- 
ter of fact, a very heavy schedule on 
this class of work is now being car- 
ried by the latter organization. 

To convey an idea of the magni- 
tude of the work involved in getting 
out the detailed plans for a machine 
switching central office, we should 
first start out with the picture that a 
machine switching office for a given 
number of lines contains about twice 
as much apparatus as in a similar- 
sized manual office. Not only must 
there be provided machinery for per- 
forming the purely mechanical func- 
tions that have heretofore been sup- 
plied by the operator, but there is an 
additional element which has _ been 
previously touched upon, which serves 
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1. It receives a succession of elec- 
trical impulses on a decimal basis and 
translates them to a non-decimal basis 
corresponding to the particular group 
of lines and trunks that may be in- 
volved in the particular connection. 

2. It receives impulses transmitted 
by the subscriber’s dial as rapidly as 
they can be sent, but it controls se- 
lecting mechanisms which build up the 
connection to the desired party in such 
a manner that each mechanism is 
given the exact time required to per- 
form its function without any waste 
of time. 

3. It allows the subscriber in any 
office to be called by dialing the first 
two or three letters of the office name, 
together with the ‘subscriber's number 
in that office. 

4. It translates the office code 
dialed, so that the trunks to that of- 
fice can be found by the switching 
mechanism, in any arbitrary position 
that the telephone company might find 
it desirable to place them. 

5. The “sender” is capable of «is- 





10 Diagram 


scriber to Another Automatic 


as a substitute for the intelligence of 
the operator, namely, the “sender,” 
and while in number of parts and size 
of equipment, it does not loom very 
large from a manufacturing stand- 
point, the intricacy of the circuit ar- 
rangement and the precision with 
which the various elements must 
function, provides a very complicated 
engineering problem, which must be 
worked out in detail to meet the serv- 
ice conditions as they appear in any 
particular locality. 

To give you an idea of what this 
“sender” really does, it may be of in- 
terest to enumerate some of its stunts. 











Showing Progress 
Subscriber or to a 


of a Call From an Automatic Sub 
Manual Subscriber. 


tinguishing at what class of office the 
connection will terminate. That is, 
if the call is to terminate at a me- 
chanical office, the “sender” will ar- 
range to govern the selection accord- 
ingly. If the call is to terminate at a 
manual office, the “sender” will rec- 
ognize this and arrange to send out 
impulses to the call indicator equip- 
ment. 

6. For the completion of certain 
calls, traffic conditions require the in- 
troduction of tandem points. The 
“sender” will recognize calls going 
via tandem points and will arrange 
to handle these correctly. The tan- 
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dem point may be a manual one or it 
may be a mechanical one, and the 
impulses must be governed accord- 
ingly. 

%. The “sender” after recognizing 
the call’s terminating office will know 
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be cut through so that conversation 
can take place until the coin is de- 
posited. If the subscriber does not 
deposit the coin, after a reasonable 
time has elapsed, the “sender” will 
cause a monitoring operator to get in 





Fig. 15. 


the class of trunk that leads to that 
office and arrange to adjust its elec- 
trical resistance so that all operations 
are made over practically uniform line 
resistances. 

8. The “sender” will also cause 
the proper combination of transmis- 
sion apparatus to be introduced into 
the line. The repeating coil that is 
employed is different for loaded lines 
than for non-loaded lines, and is dif- 
ferent for heavily loaded than for 
lightly loaded lines. Similarly for 
calls to an operator, as for instance 
the record'ng operator, the “sender”’ 
causes the subscriber’s line to be ex- 
tended to the onerator’s trunk without 
the inclusion of any repeating coil. 

9. A switch, after selecting a 
group of trunks may find all of them 
busy. The “sender” will recognize 
this and immediately arrange to dis- 
connect the train of switches and 
cause a busy tone to be given to the 
subscriber. 

10. Certain “senders” are ar- 
ranged to serve lines supplied with 
coin boxes. 

These “senders” permit the sub- 
scriber to dial the number of the de- 
sired line before the coin is deposited, 
but will not allow the connection to 


One of the Machine Switching Laboratories 


en the connection, and this operator 
will notify the subscriber of this omis- 


sion. After the coin has been de- 
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not answer, the “sender” will return 
the coin to the calling party. Simi- 
larly, had the called party answered, 
the “sender” would have caused the 
coin to be collected. 

The “sender,” in making a test of 
the calling line after the subscriber 
has completed dialing, to insure the 
deposit of the coin, is capable of rec- 
ognizing whether a coin has actually 
been deposited or whether the sub 
scriber is trying to “beat” the instru- . 
ment, in which case the abnormal con- 
dition is recognized by the “sender,” 
and the call will be routed to a moni- 
toring operator who will cause an in 
vestigation to be made. 

11. In large areas, such as the 
Metropolitan area, there are points, 
connection to which requires excess 
payment. Should a subscriber attempt 
to dial outside of the free area. his 





call will automatically be routed to 
an operator who will ascertain his 
wishes and make out the proper ticket. 


So it will be seen that we are deal- 
ing here with inanimate material 
which at times seems almost to pos 
sess human intelligence. 

Figure 15 shows a section of the 
machine-switching laboratory where 
all the new circuits and apparatus are 
set up, wired in accordance with the 
proposed plan, to make sure that their 





operation is satisfactory before ac- 
tual manutacture of the equipment 1s 


started. Figure 16 shows a corner of 
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posited, the “sender” will allow the 
called subscriber to be rung and will 
permit the conversation. 

In case the called subscriber does 
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Switching Apparatus Laboratories. 

the laboratory devoted to the study of 
the design of mach'ne switching ap- 
paratus, and here all new devices are 
subjected to extensive tests to deter- 
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mine their operating characteristics, 
length of life and all other factors 
that may have a bearing on its suc- 
\t the present 
time there are employed at West 
350 engineers and draftsmen 


cessful use in service. 


street 
whose entire time is devoted to the 
further development of machine 
switching 
the engineering of 


apparatus and circuits, and 
specific machine 
In one month 
50.000 blue 
prints were made up and issued, and 
over 3,000 ecuipment and manufac 


switching equipments. 
alone, something over 


turing specifications prepared and is 
m-chine 
fice the eneineering for 


sued In one switching of 


which has 


been recently completed, the equip 
ment and circuit drawings covered an 
area of 5,000 scuare feet. and that 
was for onlv one set of drawings. 


So much for the preliminary engineer 
ing work that 1s involved in this new 
prorect 

\fter all of this work is completed 
the manufacturing department is con 
fronted with the problem of 
lating this in 


trans- 
formation into shop lan 
guage, makine the detailed drawings 
of the apnaratus desiening and con- 
structing tools for its manufactur 
and a thousand 2nd one other details 
vhich must be provided before actua’ 
commercial production can com 
mence 

lhe fact that 
equipments are now 


machine-switching 
being manufac 
tured and installed is an indication of 
the intensive preparation work that 
has been going on for the past few 


years 


Marconi Prophesies Radio 


Will Replace Wires 


Guglielmo Marconi, inventor of the 
wireless, asserts that within this pres- 
ent year vocal communications trans- 
mitted without wires will replace the 
svstem of today. 

“Remarkable economic advantages 
will follow, because it will dispense 
altogether with the cost involved in 
apparatus and the maintenance of 
lines, not to speak of the utter elim 
ination of interruntions now so fre 
quent through the effects of bad 
weather and the occasional isolation 
ot entire 
snow falls. 

“It is a curious phenomenon that, 
while the most progressive peoples of 
western Europe have not yet con 
trived to adopt wireless telephony on 
an essentially commercial basis, China 

the most retrograde among nations 


regions in consequence of 
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—is making daily use of the wireless 
telephone for communications _ be- 
tween urban centers and rural dis- 
tricts which have not been linked up 
with the ordinary telephone system. 

“America stands in the forefront of 
progress, its inventors having shown 
themselves capable of producing a 
really practical instrument for trans- 
mitting the human voice by means of 
electrical waves. 

“Today we cannot concentrate the 
expansion of energy within a limited 
sector of the circle so as to reach the 
furthest distances, but eventually 
science will find a way of directing 
electric energy without wires in an 
absolutely straight line. 

“Once directive control has been es- 
tablished, we shall undoubtedly be 
able. by means of powerful machines, 
to gird the whole world with waves of 
electric energy without wires by the 
simple pressing of a finger. 

“Tn respect to wireless telegraphy, 
I have a radio-telegraphic receiver, no 
bigger than a gramaphone, by means 
of which—without any other wonted 
communication with the atmosphere 
[ am receiving all day long in my 
study every scrap of wireless news 
sent to the 

“Very shortly, with an instrument 
of this kind, bankers, politicians and 
business men in general, will be able 
from minute to minute to keep them- 
with both hemi- 


European press. 


selves in contact 
spheres. 

“Very soon, too, that miserable tick- 
ing machine, whereon all newspaper 
offices depend. will yield place to this 
mighty invention—which is apt for 
news sending, news receiving and si- 
multaneous communication, with any 
number of receiving stations. 

“In this way the journals will be 
able to wipe out considerable costs, 
besides saving the great loss of time 
now necessary for sending separate 
messages. 

“In the matter of popular educa- 
tion it is easy to understand the re 
markable influence this invention is 
destined to exert when all its possible 
applications are fully developed. 

“Before long its development will 
have reached a stage when, in con- 
tact with an automatic apparatus at 
the four corners of the earth, news 
will be registered in clear language 
without the present day necessity of 
the Morse code expert. 

“With the installment of radio 
telegraphic receivers throughout the 
civilized globe, in every public school, 
university, and library, the prevailing 
languid interest of the public in inter- 
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national happenings will be immensely 
stimulated.” 


Cincinnati Gets Its First 
Automatic 


The first automatic telephone ex- 
change in Greater Cincinnati will be 
installed by the Citizens’ Telephone 
Company in Newport, Ky., it was an- 
nounced by B. T. McBurney, assistant 
general manager. The exchange will 
be the most modern of its kind in the 
country, located on the site now occu- 
pied by the home of A. L. Andrews, 
at Sixth street and Park avenue, 
northeast. “This automatic exchange 
will demonstrate the progress that has 
been made in telephony,” declared Mr. 
McBurney. “We have not decided 
upon the specifications for the ex- 
change, but it will be something of 
which the people of Newport and 
Campbell county can well be proud. 
Our architect, Harry Hake, will start 
on the plans immediately, and the 
work will be rushed as rapidly as pos- 
sible.” 

Calls within the Newport exchange 
will be by automatic, but calls going 
out to or coming in from another city 
will be taken care of in the usual 
manner, the connecting work being 
done by operators. 


Republican Convention 
Will Have Telephones 


Delegates at the Republican nation- 
al convention, opening in Chicago, 
June 8, will be able to confer with 
representatives of: other states without 
leaving their seats. 

To eliminate a large part of the 
confusion incident to conferences be- 
tween delegates on the floor, C. R. 
Hall, superintendent of the Coliseum, 
has arranged for the installation of 
telephones connecting all state, dis- 
trict and territorial delegations. 

It is said that this will be the first 
time that such a system has been in- 
stalled at any national convention. 

There will be 53 telephones in serv- 
ice, reaching the 48 state groups and 
the representatives of the District of 
Columbia, Alaska, Hawaii, the Philip- 
pines and Porto Rico. 

Labor leaders believe that if the 
Ohio State were operated municipally 
the Cleveland Telenhone Company 
would be forced at once to reduce 
charges, and eliminate registered call 
systems. 











Of Interest to the Trade 


What the Telephone and Accessory Manufacturers are Doing to Advance the Art 


The Vawter Indicating 
Ohmmeters 


The Vawter indicating ohmmeter 
measures the resistance of an electric 
circuit, or a portion thereof, with the 
same facility that a voltmeter meas- 
ures electric pressure, or an ammeter 
current. 

A small current is required to op- 
erate the instrument, and this necessi- 
tates a source of emf. but the indica- 
tions are independent of the variation 
of this current, or pressure, over a 
wide range. This feature is accom- 
plished by a rugged and thoroughly 
practical electromagnetic control. It 
is impossible to produce a frictionless 
moving coil system, nor is it neces- 
sary in order to meet actual require- 
ments in designing ammeters, voltmie- 
ters or ohmmeters. It is impractical 
to convey current to the moving coil 
system without either friction, or tor- 
sion, or both, nor is this necessary in 
order to produce a practical electro- 
magnetic control. Two equal oppos- 
ing electromagnetic torques act 
upon the moving coils system, 
when indicating a certain re- 
sistance, and the magnetic flux 
distribution is such that on mov- 
ing the system away from this 
position the torque tending to 
return the system _ increases, 
while the restoring electromag- 
netic torque produces a state of 
stable equilibrium. 

The emf. employed to operate 
the system, in its relation to the 
included resistances, flux dis- 
tribution, number of turns and 
lever arm of moving coils, must 
be sufficiently great to render 
negligible the small torsion of 
the current-conveving trailers 
and the small friction of the 
jeweled bearings in comparison 
to the restoring torque. The 
emf. may then be as large as can 
be applied to the instrument without 
endangering the operation of the sys- 
tem by excessive current. This vari- 
ation in current, or pressure, may be 
as great as 10 to 1. 

This magnetic control gives a rugged 
and practical system, not only free 
from variations in pressure of the op- 
erating voltage, within the above wide 
range, but producing a system which 
gives to the Vawter indicating ohmme- 


ters two distinct advantages over the 
indicating spring-controlled ammeters 
and voltmeters in that indications are 
free from variation in the torsion of 
the control springs and free from the 
deterioration of the strength of the 
permanent magnet used. The indica- 
tions depend upon the flux distribu- 
tion and not upon the total flux. 

The manner in which this flux dis- 
tribution is attained is unique and ca- 
pable of exact adjustment, and ren 
ders possible a uniform scale, and in 
conjunction with the relation and con- 
figuration of the resistances, gives any 
desired range for the indications of 
the instrument. 

The instrument is practical in every 
particular. It is aperiodic, or dead 
beat, and does not require any ad- 
justment of a magnetic shunt or a 
preliminary calibration. 

The types designed for the meas- 
urement of resistances from one ohm 
up are self contained, and the small 
flash-light batteries are easily replace- 
able. The small intermittent current 
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used to operate the instrument ren 
ders the battery life nearly as long as 
if left inoperative. 

The instrument is being manufac- 
tured in more than eight different 
types in order to meet every require- 
ment of resistance measurment from 
microohms to megohms ; from any ac- 
curacy to one as small as 1-10 of 1 
per cent; from any value to another 
value as close as 10 per cent greater 
for the entire scale range; from car- 
rying a negligible current to measur- 
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ing resistance while carrying full cu 
rent or overloaded. 

One type of the instrument has a 
switch marked “MULT” which can 
be set at several different positions 
marked, for example, .1, 1 and 10, 
thus giving the scale a range of 1-10 
of, equal to, or 10 times, its graduat 
ed values. These multiples can be ad- 
justed to have other values than deci 
mals if desired. 

Another type has an adjustable 
rheostat that can be set on any one 
of ten points marked 0, 100, 200, etc., 
to 900, which, in conjunction with the 
scale, enables one more significant fig- 
ure of the resistance to be read and 
is thus equivalent to an indicating in 
strument with a scale ten times as 
long as it is possible without this at 
tachment. As an example, a resist 
ance to be measured is connected be- 
tween “LINE” posts. When index 
stands on scale and is observed to read 
t7.5 and rheostat 700, the resistance 
being measured is then 747.5 ohms. 

By including a balancing cell be 
tween two additional binding posts, 
electrolytic conductivity or the resist 
ance of batteries may be measured. 
These additional binding posts are 
short circuited for ordinary resist- 
ances that contain no source of emf. 

The fall-of-potential method is em- 
ployed for measuring low resistances. 
One application of this type of in 
strument is to measure the resistance 
of a section of an electric rail con 
taining a bond in terms of one foot of 
the solid rail that is bonded. <An- 
other type of this low-resistance in- 
strument, used in conjunction with 
the ordinary current carrying shunts, 
indicates the resistance of the trans- 
former, armature, or tield coils, of 
low resistance, while carrying current. 
Its indications being independent of 
variations in the current over a wide 
range, as described above, it will also 
indicate changes in resistance due to 
current heating effects 

Another type of this instrument is 
designed to indicate the resistance of 
incandescent lamps while burning, and 
of other comparatively high resist 
ances while carrying current under 
operative pressure. 

A type of this instrument especially 
designed for the adjustment of coils 
of a definite value to within 1-10 of 1 
per cent accuracy is arranged to have 
a standard resistance inserted, te 
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whose value the coils are to be ad- 
justed. 

In adjusting or checking resistance 
values of any portion of an electrical 
apparatus designed to carry current, 
there is a type of these instruments, 
or a set of them, that will meet every 
requirement. The facility of their op- 
eration, which saves much time and 
consequently continuous expense, 
makes them a valuable addition to 
electrical measuring instruments. 

For testing electric circuits, wheth- 
er ina coil ora line conductor, they ai 
once tell exactly what the trouble is 
and where it is. For example, 700 
ohms. Using an ohmmeter with a 
range of from 0 to 1,000 ohms a coil 
of one motor reads approximately 
700 ohms; it is good, if a little high. 
Probably the coil is a bit warmer than 
when previously measured, or if a lit 
tle low, a bit cooler. \nother coil 
reads zero; it is short circuited. An- 
other reads 350 ohms: it is shorted in 
some manner so as to cut out half of 
the coil. Another indicates an infi- 
nite resistance; it is open. For infin- 
ite resistance the index flies off the 
scale or reads 1,000 ohms when 1,000 
ohms is paralleled with the field coil 
on closing a switch fixed on instru- 
ment for that purpose. On ground- 
ing one terminal of instrument and 
connecting the other, first to one ter- 
minal, then to the other terminal of 
the coil, the instrument reads, first 310 
ohms, and then 410 ohms; the coil 
is grounded of its length from the 
first terminal and the ground has 10 
ohms resistance. If it indicates in 
finite resistance there is no ground. 
[If it indicates zero and 700 ohms it 
is grounded at the first terminal, etc. 

There is still another type of the 
instrument used with temperature 
bulbs in which the scale is graduated 
in degrees C. or F. for temperature 
indications. 

The applications are unlimited, as 
its range and accuracy can be made 
to meet any requirements. 

For insulation tests of one or two 
thousand megohms it can be used with 
sufficiently high battery or generator 
voltage, but as a new type of high D. 
C. voltage supply is being perfected 
these high ranges are not to be sup- 
plied at present unless an external 
source of high D. C. voltage is avail- 
able 

To summarize, the instrument is 
just as simple, reliable, rugged and ac- 
curate as the best ammeters and volt- 
meters, with the added qualities of 
being independent of spring-control 
variations and the deterioration of 
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the strength of the permanent mag- 
net. 
The complete line of instruments 
is to be manufactured by the Thomp- 
-Leveri ; any Phi 
son-Levering Company of iladel- 
phia, Penna. 


Telephones in the Moving 
Picture Theatre 

The time and effort saving quali- 
ties of the inter-communicating tele- 
phone, which have caused it to be 
looked upon as almost indispensable 
by progressive business houses, rec- 
ommend its use in motion picture 
theatres. Many of the larger theatres 
have already installed it. 

Responsibility for an efficient, 
smoothly functioning organization, 
devolving, as it does, upon one office, 
that of the house manager, the prac- 
tically instantaneous touch with vari- 
ous members of his staff afforded him 
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clebhone Equipment. 


The Theater Manager's 


by the Stromberg-Carlson inter-com- 
municating telephone proves of in 
calculable benefit. 

Countless times during the perform- 
ance hours he has occasion to com- 
municate with the box office, operat- 
ing booth, floor captains, orchestra 
pit, music room, electrician and door- 
man. Frequently the need is urgent; 
requires haste. Pressure on a single 
button gives him almost immediate 
communication with the desired party, 
saving him endless steps and much 
valuable time. 

IN CASE OF CROWDS 

Take into consideration some of 
the advantages that accrue to the man- 
agement with a Stromberg-Carlson 
inter-communicating telephone _ sys- 
tem installed in the theatre at each lo- 
cation mentioned. Theatre is crowd- 
ed, every available seat taken and fire 
laws forbid standing. The manager 
first telephones the box office to stop 
selling tickets. Then, possibly, he 
notices a number of people leaving 


and telephones the main floor cap- 
tain and the balcony captain request- 
ing the number of vacant seats on the 
main floor and balcony. He receives 
his answer immediately and in turn 
advises the box office and the door- 
man the number of people to be ad- 





The Operator. 


mitted to the unoccupied seats. It is 
immediately seen that 100 per cent 
efficiency is gained in the seating ca- 
pacity of the theatre without the loss 
of time; where if it was necessary 
for the house manager or some em- 
ploye to make this investigation by 
personal observation and return to the 
box office with the information con- 
siderable time would elapse. 

Again the theatre is crowded and 
the house manager notices that there 
is a large crowd awaiting admittance 
—so he immediately telephones the 
operator, ordering him to abandon 
all special features and run only the 
feature films. This of course is giv- 
ing especially good service to the pa- 
trons of the theatre without any loss 
of time. The majority of the people 
in the theatre and those waiting for 
admittance have been attracted by 
and are interested in the feature films. 


FOR LOCATING PEOPLE 

It is a common occurrence to re- 
ceive a telephone call at the box of- 
fice for a certain doctor or any other 
person who is known to be in the 
theatre. In such cases it is only nec- 
essary for the box office or house 
manager to telephone the operator to 
run a slide at the end of the reel then 
showing, to inform the desired person 
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that his presence is desired at the box 
or house manager’s office. 





TO GIVE DIRECTIONS 


The house manager for some rea- 
son wishes to change the music either 
during the period the, orchestra is 
playing or when the majority of the 
members of the orchestra are in the 
music room. In this case it is only 
necessary for him to telephone the 
leader in either the orchestra pit or 
the music room and give what orders 
he deems advisable. 

Although there are usually dupli- 
cate projecting machines in the oper- 
ating room, many occasions arise 
when it is essential that the operator 
get in touch with the electrician im- 
mediately and the use of a telephone 
in this instance is absolutely indis- 
pensable. 

HURRY-UP CALLS 

If the house manager wishes to 
change the electrical effects either in 
the theatre or outside of the building 
during the period that the show is in 
progress, or if something has gone 
wrong with the lighting system it is 
only necessary for him to telephone 
the electrician and have such changes 
or repairs as are required made 
promptly. 

To the house manager will natural- 
ly arise thoughts of many other situ- 
ations in which he and his employes 
can use an inter-communicating sys- 
tem. 

The advantages outlined in the pre 
ceding paragraphs cover only the peri- 
od the theatre is open to the public, 
but there are just as many advantages 
to be derived from the house tele- 
phone system during the period before 
and after the theatre is open. 

FOR THE SMALLER THEATRE 

The foregoing outline covers the 
number of stations required in the 
larger theatres, but the manager of a 
smaller theatre will find that he can 
manage his theatre on a more efficient 
and economical basis if he, too, will 
install an inter-communicating tele- 
phone system, using, possibly, a few- 
er number of stations, at such loca- 
tions as he deems advisable. 

MOST SUITABLE TYPE 

The type of system generally rec- 
ommended to be installed to give this 
service is commonly known as a se- 
lective-ringing, common-talking inter- 
communicating telephone system and 
derives its name from the fact that 
each telephone in the system is 
equipped with a number of push but- 
tons for signalling the other stations 
selectively. By depressing the but- 
ton marked with the name or number 
of the station wanted, the bell of that 
station is rung. No other station in 


the system will be signalled but the 
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one desired, and as a consequence 
ach station may call and talk with 
any other without interfering with 
the remaining stations. Any or all 
stations may be called in rapid succes- 





The Organist. 


sion for the purpose of giving general 
instructions or conversations involv- 
ing the attention of those responding 
to the general call. 

The words “common-talking’”’ are 
derived from the fact that all con- 
versations are carried on by means of 
a single pair of talking circuit wires 
which are common to all stations. 

MAINTENANCE COST LOW 

One centrally located set of about 
six cells of dry batteries is required 
to supply both talking and ringing 
current for this type of system. The 
exact number of cells required of 
course depends upon the length of the 
line. These dry batteries should last. 
under normal conditions, for a period 
of at least a year, so that the main- 
tenance in such a system, when once 
properly installed, amounts to very 
little. This of course is not counting 
the depreciation on the system, but 
when it is figured that such a system, 
using a good quality of apparatus 
properly installed, should last for at 
least 15 to 20 years, the depreciation 
is a small item. 

To insure satisfactory and continu- 
ous service of inter-communicating 
telephone systems the apparatus and 
material should be carefully selected, 
but the importance of having the 
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proper installation work done cannot 
be too strongly emphasized. No mat- 
ter how excellent the apparatus may 
be there will be constant operating 
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trouble and expense for repairing un- 
less the installation is made in a thor- 
oughly workmanlike manner, with 
connections properly and _ securely 
made. Dealers who sell Stromberg- 
Carlson apparatus are qualified to 
provide proper and satisfactory in 
stallation. 


$5,000 Prize Contest for 
Columbia Battery 
Dealers 


The National Carbon Company, 
Inc.. of Cleveland, Ohio, has des 
ignated the month of May as “Hot 
Shot Battery Month,” and during this 
period is stimulating the interest of 
dealers by offering $5,000 in cash 





prizes for the best window displays of 
Columbia Hot Shots. There will be 
124 prizes in all, ranging from $25 to 
$200, and it is expected that many 
original and effective displays will be 
made. Awards will be made from 
photographs submitted, and the judges 
will be well-known advertising and 
window display experts. 

This contest is only one phase of a 
well-planned series of campaigns that 
will advertise Columbia dry batteries 
throughout the year. February, 
March and April were the concen 
tration months for the spring farm 
power campaign, taking in every form 
of gas-engine ignition on the farm, 
from tractors to cream separators. 
The advertisements in magazines and 
farm papers, in both illustration and 
copy, drew a simvle analogy between 
“oats for old Billy” and “a Colum 
bia Hot Shot for the tractor.” This 
was backed up by bi!lposting in about 
a thousand county seats of the coun 
try. 

The motorboat camprign began in 
April, and will extend through the 
open-water season. This will feature 
the Columbia multiple battery, which, 
being sealed in a waterproof metal 
container, is specially designed to pre 
vent ignition difficulties afloat. The 
advertising will be stressed in motor 
boat journals and the newspapers of 
cities where water life is a part of 
pleasure and profit. The same story 
will be told by billposting in some 509 
United States and Canadian cities 
that border on the water. 
paper advertising motorhoat owners 
will be told the names of loco! dealers 
who carry the Columbia multiple bat 
tery. 

A campaign is at present stirring 
up the householder to put in new bat 
teries for doorbell and dining-room 
buzzer during the spring houseclean 
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ing. This is to create a demand more 
especially for the No. 6 dry cell, but 
it will also sell Columbia Hot Shots 
for opening apartment-house doors 
aad other work demanding more cell- 
power. This campaign will be con- 
centrated in centers of population, 
and the magazine advertising is sup- 
plemented with that in newspapers 
and on billboards. 

The vacation campaign will run 
through June, July and August. On 
account of the large amount of juice 
packed away in the Hot Shot, it is 
just the battery to use with a portable 
lighting system in the summer camp. 
The campaign will cover the nation’s 
vacation centers. 

Later in the year there will be an 
other farm-power campaign, when 
the farmer is filling his silo, cutting 
wood, and using his stationary gas 
engine and tractor for the myriad 
things he must do before snow flies. 
Last of the season»l campaigns is that 
which will sell Hot Shots and No. 
for Christmas-tree lighting and 
the operation of mechanical toys. 

A campaign began in March, and 
will run throush the year, to educate 
Ford owners up to the fact that, with 
a Hot Shot Battery hitched to the 
engine, it will not be necessary to 
give more than one turn of the crank 
to start it. A battery of special size 


6's 


to fit under the seat has just been 
made for Fords. 
Striking and attractive window- 


display materials are being furnished 
to all those who have signed up as 
team workers in these campaigns, so 
that a close liaison is maintained be- 
tween the dealers and the advertising. 


American Ever Ready’s 
Eastern Sales Manager 


The American Ever Ready Works 
of the National Carbon Company at 
Long Island City announces the ap 


pointment of H. S. Schott 
sales manager, effective April 1. 


as eastern 
Mr 
Schott’s promotion is a good example 
of the companv’s policv of promoting 
men 
side the organization. 


to executive positions from in- 


Mr. Schott came with the company 
in 1913 as a clerk ard became a suc 
cessful salesman. He was. trans 
ferred to the Canadian Ever Ready 


organization where he became assist 


ant sales man.eer and made a record 
which nlaced him directly in line for 


Mr. 


= 


in this country. 


succeeds ] H. 


the onnortiunity 
Schott Sommers, 


signed 
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Stromberg Advertising 
Manager Changes 


Mr. W. C. Freeman, advertising 
manager of the Stromberg-Carlson 
Telephone Manufacturing Company, 
with which he has been: associated 
since 1909, resigned May 1, to become 
advertising manager for the Yawman 
and Erbe Manufacturing Company of 
Rochester, manufacturers of “Y and 
E” filing cabinets and office-system 
devices. Mr. Freeman got his start 
with Stromberg-Carlson as a _ sales 
correspondent, and after a short time 
became one of the Company’s travel- 
ing salesmen. Subsequently he was 
placed in charge of the branch office 
at Toronto, where he remained for 
two and one-half years, doing much 
important work in developing muni- 
cipal telephone systems and also 


W. C. Freeman. 


working in connection with the ap- 
plication of the telephone for load 
dispatching on high-tension power- 
transmission systems. Upon return- 
ing from Toronto, Mr. Freeman 
acted as sales engineer in charge of 
sales to the United States Army and 
Navy, and other government depart- 
ments. In 1915 he was appointed ad- 
vertising manager, and remained in 
that capacitv until leaving. The field 
is well acauainted with the excellent 
advertising copy and literature pre- 
pared and distributed under the direc- 
tion of Mr. Freeman. We hate to 
see him eo, but it is a big step for- 
ward ard we all wish him every suc- 


cess. Mr. Warren Eastwood suc- 
ceeds Mr. Freeman as advertising 
manager. 


oo 
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New Company to Develop 
Automatics Abroad 


H. L. Gary, vice president and 
treasurer of Theodore Gary & Com- 
pany of Kansas City, Missouri, an- 
nounces that the syndicate consisting 
of Theodore Gary, A. F. Adams, H. 
L. Gary and F. H. Woods, which 
owns and controls the Internationa! 
Telephone Sales and Engineering 
Corporation, of New York, and its 
manufacturing subsidiary, the Auto- 
matic Electric Company of Chicago, 
Illinois, has, together with J. B. Rus- 
sell of New York, and James Taylor 
and D. Sinclair of London, (who are 
well known in connection with the 
British Insulated & Helsby . Cables, 
Ltd., of London, and various other 
3ritish corporations) organized the 
International Automatic Telephone 
Company, Ltd., of London, and 
through it purchased the control of 
the Automatic Telephone Manufac- 
turing Company of Liverpool; and 
that a substantial amount of new cap- 
ital has been advanced by the syndi- 
cate for the new International Com 
pany, to be used in the extension of 
the Liverpool Company’s factory so 
that the manufacture of Automatics 
can be carried on on a large scale. 
The Liverpool Company has since 
1912 manufactured Automatic tele 
phone apparatus under license from 
the Automatic Electric Company of 
Chicago. 

The Liverpool organization remains 
unchanged, and manufacture will 
proceed on the same lines as formerly, 
but the new arrangement will enable 
customers to benefit from quantity 
production of Automatic telephone 


equipment. This interlocking of in- 
terests through the International 
Telephone Sales and Engineering 


Corporation, of New York, and the 
International Automatic Telephone 
Company, Ltd., of London, will make 
available for Strowger business 
throughout the world the large staff 
of engineers controlled by the Auto- 
matic Electric Company of Chicago, 
which staff were inventors of the Au- 
tomatic telephone. 

Mr. Gary also states that arrange- 
ments have been made by which the 
Western Electric Company, Ltd., of 
T_ondon, has undertaken under license 
the distribution of Strowger Auto- 
matic equipment, as manufactured at 
Liverpool, in certain territory 
throughout the world outside of the 
United Kingdom of Great Britain and 
Ireland, also outside of the United 
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States and other territory in which 
the International Telephone Sales and 
Engineering Corporation of New 
York and the Automatic Electric 
Company of Chicago, do business, 
and also outside of territory covered 
by license given by the Automatic 
Electric Company of Chicago, to 
Thomson-Houston of Paris, France. 

Theodore Gary & Company of Kan- 
sas City, which are the syndicate man- 
agers, have for many years been 
prominently connected with large In- 
dependent exchange and long dis- 
tance telephone properties in the 
United States, and also with various 
other enterprises. The officers of 
Theodore Gary & Company are 
Theodore Gary, President; A. F. 
Adams, vice president; H. L. Gary, 
vice president and treasurer, and C. 
\. Bennett, secretary. A. F. Adams 
has iust returned on the Mauretania 
from a nine months’ trip to Europe 
where he has been conducting the ne- 
gotiations now concluded. Theodore 
Gary, who is now in England, will 
remain abroad for some months in 
connection with the business of the 
new enterprise. 





Texas Ass'n Re-Elects 
E. C. Blomeyer Head 


kX. C. Blomeyer of Waco, president 
of the Texas Telephone Company, 
was re-elected president of the Texas 
Independent Telephone Association 
for 1920, and other officers, most of 
them to serve another term, were 
named at the final session of the fif- 
teenth annual meeting of the organi- 
zation at Dallas, March 19. Other 
officers elected were as follows: Vice- 
presidents, A, J. Combs of Haskell, 
general manager of the Haskell Tele 
phone Company, and J. Y. Rust, San 
Angelo, president of the San Angelo 
Telephone Company: treasurer, J. C. 
Paxton of Sherman; secretary, Oscar 
surton of Tyler, assistant manager 
of the Gulf States Telephone Com- 
pany, and assistant secretary, G. B. 
Foscue of Waco. 

Seven members of the board of 
directors also were chosen, to include 
R. B. Still of Tyler, general manager 
Gulf States Telephone Company; 
L. S. Gardner of Waco, auditor Tex- 
as Telephone Company; R. W. Cole 
of Franklin; C. A. Shock, Sherman, 
secretary and treasurer of the West- 
ern Telephone Company; John A. 
Stratton of Dallas; C. D. Longserre 
of Bardwell, manager Bardwell Tele- 
phone Company, and Merton Swift 
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of San Marcos. An executive board 
will be named by the officers and di- 
rectors of the association at a later 
date. 

Included in business of the conven- 
tion was the adoption of resolutions, 
of which one concerning the League 
of Texas Municipalities and a pro- 
posed state public utilities commission 
was adopted. The resolution placed 
the convention of telephone men on 
record as opposing any action of the 
League of Texas Municipalities de- 
signed to foster a utilities commission 
in Texas for the purpose of giving to 
large cities control of utilities within 
their domains, which at the same time 
would put every small utility in the 
state under the control of state regu- 
lation. The resolution, which was 
presented by R. B. Still of Tyler as 
chairman of the resolutions committee, 
also put the convention on record as 
denying that the Texas Independent 
Telephone Association had at any time 
sought to bring disorder into the ranks 
of public officials now fostering the 
principle of a Texas public utilities 
commission. 

Plan of the Texas Independent Tel 
ephone Association to increase its 
membership throughout the state by 
a series of district meetings was dis- 
cussed at length by the convention, 
and definite plans put under way for 
telephone conventions during the com 
ing vear in every part of the state. 

W. S. Vivian, secretary and treas- 
urer of the United States Indepen 
dent Telephone Association, who ad 
dressed the convention twice during 
its sessions, told delegates that it is 
probable that the next national gath 
ering of the United States indepen 
dent telephone men would be held in 
Texas. 


More Capital Is Ohio Con- 
vention Topic 

The silver jubilee convention of 

the Ohio Independent Telephone As 

sociation was opened at the Hartman 


hotel in Columbus, March 25. 


Need of additional capital for ex- 
tension of the business was one of 
the topics discussed. The unnparal 
leled growth of many Ohio cities in 
recent years has caused heavy outlays 
by telephone companies to keep up 
with the demand for service, accord- 
ing to Frank L. Beam of Mt. Vernon, 
president of the association since its 
erganization here 35 years ago, mak- 
ing necessary more money in the way 
of invested capital to take care of ex 
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tensions and improvements. ‘The 
question of rates was also discussed. 

Requests for increased rates are 
now pending in many Ohio cities and 
towns. 

Telephone companies owe the com 
munity an obligation in furnishing 
the best telephone service and cour- 
tesy financial and industrial conditions 
will allow, J. W. Safford, Troy, told 
members of the association. 

Safford declared the community too 
1as an obligation to the telephone 
companies which is to pay a reason 
able amount for service to maintain 
the company’s property and enable 
them to pay adequate wages to em 
ployes. 

Farmers are insisting upon tele 
phone equipment and service as efh 
cient as that provided for business 
men in cities, according to reports 
made at the convention. 

The need of continuing schools for 
instruction of telephone employes was 
pointed out at the closing meeting. 
The concensus of opinion was that it 
paid to have group meetings of opera 
tors and exchange managers from 
nearby places from time to time, even 
though those who attended = such 
schools of instruction were paid their 
regular salaries. Technical discus- 
sions took place regarding the main 
tenance of telephone property, opera 
tion and systems of accounting ves 
terday. 

All directors, headed by Frank L 
Beam, Mt. Vernon, were re-elected. 

More than 400 persons attended the 
convention. 


Germany Will Levy Big 
Telephone Tax 

The German government hopes to 
raise 1,000,000 marks by unusual levy 
on telephone subscribers. It is an- 
nounced that they will be assessed a 
special one-time tax of 1,000 marks 
which will bear interest and be re 
turned when the subscription is can 
celled. Charges for the use of tele- 
phones will be more than doubled 
and postage rates increased 100 per 
cent in April. Telegraph rates will 
be heavily advanced. 


Tests of the wireless telephone be- 
tween Berlin and Karlsberg, Sweden, 
135 miles, and between Berlin and 
moscow. 1,055 miles, have proved 
successful, according to accounts of 
the tests in the press. 
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Public Utility Commission News 


Reports Concerning the Activities of State Authorities in the Telephone Field 


Illinois 


utilities commission has 


The 
extended to May 31, 1920, the exist 
ing telephone rates charged in Peoria. 


state 


Anticipating such action, the tele 
phone company has collected the 
present rate which was first author 
ized under the administration of Post 


master General Burleson to Decem 
ber 1, 1919. 
The commission has issued an 


order re-suspending until September, 
1920, the proposed increase in rates 
for telephone service in Rockford, 
Durand and Rockton of the Winne 
bago County Telephone Company. 
The commission issued an order 
authorizing the Uramgo Telephone 
Company to increase its rate in Ursa, 
Loraine, Lima and effective 


April 1 


a 
Tioga, 


By permission of the public utili- 
ties commission the Schuvler Tele 
phone Company, operating the Rush 
ville city exchange and a number of 
country lines, has been permitted to 
increase its rates, effective April 1. 


The present and proposed sched 
ules of rates follow 
Old. New. 
Individual line, business$25.00 $30.00 
Individual line, residence 15.00 21.00 
2-party line, business.... 21.00 24.00 
2-party line, residence 13.00 19.00 
!-partv line, residence... 12.00 17.00 
Fxtension, business 1.00 6.00 
Extension, residence 2.00 6.00 
Desk sets additional. 2.00 3.00 
Rural line, Rushville 15.00 19.00 
Rural line, Camden.. 11.00 18.00 
Rural line, Littleton 12.00 15.00 
Switch service sta., 1 ex. 1.50 6.00 
Switch service sta., 2 ex. 1.00 2.00 


\ discount ot seventy-five cents 
per quarter applies to the rates for 
business and residence telephones if 
payment is made quarterly at the of 
fice of the company on or before the 
fifteenth day of the first month in 
the current quarter 

\ discount of fifty cents per quar 
ter applies to the rates for rural party 
line telephones if payment is made 
quarterly at the office of the company 
on or before the fifteenth day of the 
first month of the current quarter. 

\ discount of $3.00 per annum ap- 
plies to the rate for rural party line 


telephones if payment is made an- 
nually at the office of the company 
during the first three months of the 
calendar year. 


Indiana 

Purdue University _‘ fraternities 
must pay $3 a month for their tele- 
phone service instead of $2, the regu- 
lar home rate, this figure having been 
agreed on at a conference of the La- 
fayette Telephone Company’s repre- 
sentative and the fraternity men. J. 
W. McCardle, of the Indiana public 


service commission jwas present at 
the meeting and approved the agree- 
ment. The telephone company 
sought to make the fraternity pay the 
regular business rate of $3.50 a 


month, but the public service com- 
mission refused the request. 

The commission has granted the 
petition of the Marietta (Shelby 
county), Telephone Company for an 
increase in telephone rates. The pres- 
ent rate is $1 a month. An increase 
from 50 cents to $1 has been granted. 

The public service commission has 
issued an order authorizing the mer- 
ger into the Indiana Bell Telephone 
Company of the Citizens’ Telephone 
Company, of Kokomo; Indiana 
Union Telephone and _ Telegraph 
Company, United Telephone Com- 
pany, of Bluffton, and Southern Tele- 
phone Company of Indiana, Evans- 
ville. This order brings into one or- 
ganization all Bell Telephone proper- 
ties in the state 

Five telephone companies were au 
thorized to establish increased ex- 
change rates, as follows: Cicero Tele- 


phone Company—Business, $1.75; 
indiviual residence, $1.50; party resi- 
dence, $1.25. Fishers Telephone 
Company—Business, $2; individual 
residence. $1.50. Gaston Home Tele- 
phone Company—Business, $2.25; 
individual residence, $1.75; party 
residence (town and rural), $1.50. 
White Star Telephone Company, 


Westfield- 1.50; individual 
residence, $1.25; party residence, $1. 
Shannondale Telephone Company- 
Business, $1.75; individual residence, 
(town and rural), $1.25. 


Business, 


$1.50: party 


A suit for an injunction against the 


o~ 
or) 


Public Service Commission of In- 
diana, the Central Union Telephone 
Company and the Indiana Bell Tel- 
ephone Company was filed in Circuit 
Court by T. Ernest Maholm, general 
counsel for the Telephone Patrons’ 
Union of Indianapolis. The Patrons’ 
Union seeks to prevent the telephone 
companies from continuing to collect 
a new schedule of rates granted the 
companies by the Public Service 
Commission on February 9, and 
placed in effect on March 1. 


CONTENTION OF PLAINTIFF. 


The Patrons’ Union asks that the 
order of the Public Service Commis- 
sion be considered null and void and 
set aside because the Central Union 
Telephone Company was not a cor- 
poration organized and existing under 
the laws of the state of Indiana and, 
therefore, not under the jurisdiction 
of the Public Service Commission. 
The union also contends that the In- 
diana Bell Telephone Company was 
organized under the laws of the state 
after the petition had been filed with 
the commission and, therefore, failed 
to come under the jurisdiction of the 
Public Service Commission. The 
new rates were characterized in the 
complaint as being unreasonable, ex- 
cessive and unlawful. 

Mr. Maholm, attorney for the 
union, stated yesterday: “If the 
court sustains us in our contention in 
the case we will then attack the mer- 
ger of the Central Union Telephone 
Company and the Indianapolis Tele- 
phone Company on _ the same 
grounds.” 

Alleging that the néw rates of the 
Central Union Telephone company 
are “discriminatory, unreasonable, 
unlawful and unjust,” the city of 
Muncie, in a complaint filed in the 
circuit court in which the Public 
Service Commission of Indiana is the 
defendant, asks that the \udgment 
and order of the commission granting 
new and increased rates be set aside. 
The city contends that the increase 
was unreasonable, inasmuch as evi- 
dence introduced at the hearing famil- 
iarized the commission with the poor 
service rendered by the company to 
its local patrons. 

The public service commission has 
again established rates for the Ft. 
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Wayne Home Telephone Company, 
which were in existence before the 
Burleson rates were made effective 
last June, except in one instance. The 
new rates are made effective at once. 

Individual business telephones are 
charred for at the rate of $3.50 a 


month. The Burleson rate was $4 a 
month and the prewar rate $3 a 
month. 


The commission observes in its 
order that Ft. Wayne now has the 
lowest telephone rate of any city of 
like size in the United States. The 
rates are lower than many Indiana 
cities of less population. it is declared. 
The companv had petitioned for an 
increase of $1 for individual business 
telephones and 50 cents for party 
business telephones, over the Burleson 
rates. The city had objected, and 
the decision is regarded as a victory 
for the city. 

The commission in a supplemental 
order will fix rates for the company 
at New Haven, having to do with the 
giving of free service to the city and 
city emploves. 

“The financial success of this com- 
pany has been unequaled in the ex- 
perience of the commission, by any 
companv of similar size in Indiana.” 
the order of the commission says. 
“The record of the company’s opera- 
tion justifies the conclusion that un- 
til a recent change in management 
the property was operated with little 
regard or apnreciation of the com- 
panv’s cblivation as an agency of the 
public service.” 

The new rates are expected to yield 
a 7% per cent return on a valuation 
estimated by the company of $1,181,- 
300. 


Frank Wampler. vice president of 
the Indiana Bell Telephone Company, 
which will absorb all the Bell systems 
in Indiana. paid to the Public Service 
Commission the 830.000 fee in con- 
nection with the sale of all the Central 
Union Telephore Company property 
in the state to the Indiana Bell. This 
is the lorevest fee that has ever been 
collected by the commission under the 
Indiana law which recuires an assess- 
ment of 15 cents on the $100 for the 
total securities of new utility oreani- 
zations. Throughout the year 1919 
the commission collected only $24.851 
in such fees. The Indiana Bell fee 
was bosed on securities amounting to 
$20.000 000. 

Within a few weeks the property 
of the Southern Telephone Comnany 
of Indiona. the Indiana Union Tele- 
phone Company of Fowler, the United 
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Telephone Company of Marion, Bluff- 
ton, Huntington, Hartford City and 
Montpelier will be merged with the 
Indiana Bell. 


Otto Cloud and T. Y. Savage were 
authorized to purchase the capital 
stock of the Funston Telephone Com- 
panv for $9,000. New rates estab- 
lished include charges of $1.45 a 
month for individual line service and 
$1.25 for party lines. Rural service 
rates will be based on distance from 
exchange. 


The Public Service Commission in 
an order issued yesterday in the 
United Telephone Company case de- 
nied increases in rates in Huntington 
and Bluffton. In these cities the 
commission continued in effect the 
rates established last June by the 
Postmaster General during the period 
of Federal wire control. 

The company, however, was auth- 
orized to increased its rates at Mar- 
ion, Hartford City and Montpelier 
over the Federal rates now in effect. 

The new rates for these cities fol- 
low: 

Marion — Single line business, 
$4.50; two party business, $3.75; 
single line residence, $2.50; two narty 
residence, $2; four party residence, 


$1.75: rural business, $3; rural resi- 
dence, $1.75. 
Hartford City—Single line busi- 


ness. $3.50; two party business, $3; 
single line residence, $2.25; two par- 


tv residence, $1.75: rural business, 
$2.50; rural residence, $1.75. 
Montpelier—Single line business, 


$3: two narty business, $2.50; single 
line residence, $2; two party resi- 
dence. $150; rural business, $2.25; 
rural residence, $1.65. 

The tentative values on the various 
properties fixed by the commission 
are: Marion, $490,000; Bluffton, 
$100.000; Huntington,  $280.000; 
Montpelier. $45,000: Hartford City, 
$95 000: toll property, $150 900, total 
exchange property, $1,010,000 and 
total property, $1,160,000. 


The public service commiss‘on 
authorized the Central Union Tele- 
phone Company to issue $2 250 900 
of 7 ner cent serial notes. $375.000 
of which will be due on October 1, 
1921. and a like amount each six 
months thereafter until the entire 
amount is naid. The issue is part 
of the $4.250000 the Central Union 
Comparv is to pav for the Indiana- 
polis Telephone Company. 
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The commission has authorized the 
Mitchell Telephone Company to in- 
crease its rates. The primary rates 
are as follows: Sinele line business 
telephone, $2.75 or $2.50, depending 
upon the kind of instrument used; 
sinele line residence telephone $2 or 
$1.75: single line rural telephone $275 
and 25 cents for each one-quarter 
mile beyond the city limits. 

The commission directed the Har- 
rison township telephone company, 
of Clay City to re-arrange its party 
lines by June 1. so that not more 
than ten subscribers will be on one 
line. The board also authorized the 
company to increase its rates from 
50 cents to $1. 


The commission has authorized the 
Lavorte Telephone Company to in- 
crease exchange rates at Lanorte, 
Wanatah, Lacrosse. Westville, Union 
Mills, Wellsboro, Rolling Prairie and 
Hanna. The new net rates for La- 
porte are: Business, $3.50; individ- 
val residence, $2; two-party $1.75; 
four-partvy, $1.25; rural party busi- 
ness, $2.50; partv residence, $1.75; 
resorts, $2. Individual rural rates 
will be based on the city rate, with a 
line charge of 25 cents for each one- 
fourth mile beyond the city limits. 
The rates for the other towns served 
by the company are: Individual busi- 


ness, $2.50: individual residence, 
$1.75; rural party business, $2.50; 


rural partv residence, $1.75. All the 
rates are for “wall” sets. Desk sets 
are 25 cents higher. In the event of 
delayed payment of bills. 25 cents a 
month may be added. The new rates 
are intended to give a return of little 
in excess of 5 per cent on the value 
of the property. which the commission 
accepted as beine worth $435,000. 

The commission authorized the 
West Point Co-operative Telephone 
Company to charge new rates for tel- 
ephone service. the individual line 
rates being $2 for business, $1.50 for 
residence and $1.75 for rural, plus 25 
cents for each quarter of a mile be- 
vond the citv limits. 





Louisiana 

The Shreveport Home Telephone 
Company's application for a raise in 
its rates from $3 ner month to $4 
for business telephones was granted 
by the State Railroad Commission. 
Application for the increase was at 
first refused but on further hearing 
the increase to applv to business tel- 
ephones only was allowed. 
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Missouri 

The Missouri public service com 
mission authorized the Southwestern 
3ell Telephone Company to increase 
its capital stock from $30,000,000 to 
$200,000,000 for the purpose of tak 
ing in the Oklahoma and Texas Bell 
companies. All systems are owned by 
the American Telephone and Tele- 
graph Company. 

Of the authorized capital stock only 
$60,000,000 in common stock is to be 
Half of this will 
be to retire the Southwestern stock 
and the other half to retire the stocks 
of the Oklahoma and Texas com 


issued at present. 


panies 


New York 


Managers of several hotels in New 
York City announce that they will 
not reduce their telephone rate from 
10 cents to 5 cents until they have 
legally advised to do so, in spite 
of the Public 
Service Commission of the second 
district, rendered in Albany, forbid 
ding hotels and apartment houses to 
fix rates for service other than those 
on file with the commission. It was 
estimated that about 100,000 calls are 
sent daily from the hotels at the 10 
cent rate. A 50 per cent reduction 
would mean an aggregate loss of 
about $5,000 a day to the hotels. 

Charles J. Campbell, counsel for 
the Hotel Men’s Association, said he 


decision of the 


understood that the telephone com- 
panv is allowed till May 1 to file a 
new schedule, effective on June 1, and 
that the precent rate would continue 
until then. If the telephone company 
could make contracts with the hotels 
to enable them to sell calls at 5 cents 
he is sure the hotels would be glad 
of it. At present, with the invest 
ment in wirine and special service 
given suests, the hotels cannot afford 
the reduced rate, he pointed out. 


Ohio 
Telephone service in Cleveiand will 
be investigated further by the state 
public utilities commission before a 
decision is given in the city’s apoli 
cation for improved service and low 
ered rates. 


Columbus, March 30.—The Ohio 
State Telephone company was author 
ized by the state public utilities com- 
mission to increase rates in Dayton, 
Youngstown, Alliance. Hubbard, Sa- 
lem, Lisbon, East Palestine, Colum- 
biana, Rogers, New Waterford and 
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Leetonia, in accordance with its 
schedule filed with the commission 
several weeks ago. The new rates 
became effective April 1. 


Law Director Martin, of Toledo, 
may apply to the State Public Util- 
ities Commission for a modification 
of the increased rates granted to the 
Ohio State Telephone Company, un 
less service improves by May 1, when 
the new rate is effective, he said. 

In granting an increase in rates in 
the Toledo field to the Ohio State 
Telephone Company, the commission 
says the Home company operates 
more economically than the Bell com- 
pany. 

The commission refused to allow 
the Home company to increase its 
rates in the same amount as recently 
granted the Bell companv. To have 
done that. under the circumstances, 
the cammission said, would have heen 
to sive the Home a return of 77 
per cent on its investment. The rates 
fixed will limit the return to 6.81 per 
cent. 


Increased Bell Telephone rates 
were authorized bv the state utilities 
commission, effective April 1, in Ak- 
ron, Davton, Sprinefield, Youngs- 
town, Toledo, Columbus and Zanes- 
ville. In asking for the boosted rates, 
the Central Union Telephone Com- 
pany declared they are necessary in 
order to prevent employes from being 
enticed by the higher wages offered 
by industries not regulated. 

The biggest increases affect busi- 
ness telephones. The commission be- 
lieves the unprecedented demand for 
telephone service is due largely to the 
industrial and commercial activity of 
the nation and the ever increasing use 
of the telephone in business transac- 
tions. 

The problem of determining just 
rates was complicated by the inter 
weavine of the business of the Cen 
tral Union with that of the American 
Telephone and Telegraph Company. 
The Central Union onerates loc] ex 
changes in Ohio, Indiana and Illinois. 
The other company is a New York 
corporation engaged in long distance 
bus'ness. 

The commission declared that, al 
though the Central Union Company 
has a $5.000,000 deficit and owes the 
other company over $43.000 000, the 
net earnings of the New York cor- 
poration last year total'ed $60 090.- 
009, including $35,000,000 in divi- 
dends. 


~ 


Central Union Telegraph Company 
rates in Columbus, Akron, Dayton, 
Springfield, Youngstown, Toledo and 
Zanesville increased under authority 
of a decision handed down by the 
state public utilities commission. 

The increases allowed are consider- 
ably below the rates fixed in sched- 
ules filed by the companies. They 
are allowed to meet increased wages 
which the companv has been obliged 
to pay to retain their operators and 
compete with unregulated industries, 
the orders of the company says. In- 


creases are mostly to commercial sub- 
scribers. 





Pennsylvania 


The public Service Commission 
cannot suspend the propoced in- 
creased rental rates of the Bell Tel- 
ephone Company, which go into effect 
May 1. or the to'l rates effective April 
21. On those dotes the Rell Comnany 
having given 30 davs’ notice of the 
increase, can begin charging the hich- 
er rates. If later, upon investieation 
and after hearing, the Public Service 
Commission finds that the rates are 
unfair or excessive. renaration to the 
company’s patrons will be ordered. 

That information was given out at 
Harrisburg by W. D. B. Ainey. chair- 


man of the Public Service Commis- 
s10n. 


Wisconsin 


Scores of complaints from all sec- 
tions of the state are resulting in ad- 
justments and increased rates for 
local telephone companies. 

By an order issued by the commis- 
sion the Chetek Rural Telephone 
Company was authorized to put in 
force the following new schedule of 
rates, the increase being granted upon 
a petition filed with the commission 
on December 29; business, 1—party 
$2 net per month. 2—party $1.50 net 
per month; residence, 1—party $1.50 
net per month, 2—partv $1.25 net; 
t—party, $1.15 net; rural party line 
metallic, $4.50 net per quarter, 
grounded line $3.45 net per quarter; 
cwitchine 40 cents net per month. 
Bills will be made out for 25 cents 
per month in excess of the above 
that amount to be a discount for 
prompt payment. 

An increase from $1.25 per month 
per subscriber to $1.50 by the Marsh- 
field Rural Telephone Company was 
authorized in an order issued by the 
railroad commission. The company 
operates an exchange at Rozellville 
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and trunk lines between Rozellville 
and Marshfield which are connected 
to the system of the Marshfield tel- 
ephone exchange. In addition it has 
a number of lines which are connected 
directly at the Marshfield board, and 
which are switched by the Marshfield 
telephone exchange. 





The Union Telephone Company of 
Plainfield has received notice from 
the commission that the company’s 
application for an increase in rates 
has been granted, the raise being 
effective immediately. The old rate 
on rural lines was $1.10 a month. The 
new rate is $1.50. Business tele- 
phones were $1.60. They now are 
$2.25. Residence telephones were 
$1.35 a month, now they are $1.75. 


The railroad commission today 
handed down a decision in the Bar- 
ron county telephone case granting 
an increase in rates of 15 cents per 
month on all except rural business, 
and an increase of 25 cents per month 
in residence rates, and 15 cents per 
month in rural rates at Rice Lake. 
The company had asked for an in- 
crease at Barron of 50 cents per 
month in business rates and 25 cents 
in residence rates, and at Rice Lake 
for an increase of 50 cents per month 
in all rates. The company also asked 
for the right to charge $6 per year 
more for metallic line service than 
for grounded line service for rural 
business and further asked to estab- 
lish a zone rate on this class of busi- 
ness whereby the subscriber living 
furthest from the exchange pays 
more than those subscribers living 
nearer. Both of these applications 
were denied as was also the request to 
limit extensions of the rural lines 
where the subscriber lives more than 
eight miles from the central office. 


The railroad rate commission 
handed down a decision changing 
rates on telephone service connections, 
change of name charges, as well as 
charges for moves in type of equip- 
ment. 

Installation charges for an individ- 
ual party line, according to the new 
schedule, must not exceed $3.50; an 
extension station, $3.50; for each 
trunk line between a private branch 
exchange and a central office, and for 
each telephone connected to a private 
branch exchange with the exception 
of operators’ sets, $3.50 each. 

These new rates supersede the war- 
time schedule promulgated hy the 
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postmaster general of the United 
States. 


Minnesota 


The Zumbro Valley Telephone 
Company is authorized to place in 
effect, as of May 1, the following 
schedule of rates for local and rural 
telephone service at Byron, Minneso- 
ta: 


Per 

month 

Individual Line Business, gross..$2.00 
Business Extensions, net............ 50 


ye 
io 


Individual Line Residence, gross 1. 
lour-party Line Residence, gross 1.50 


Residence Extensions, net.......... 50 
Rural Multi-party, gross............ . 1.50 
Rural Switching, net-................... 35 


All rates to be billed gross, except 
where quoted net. A discount of 25 
cents to be allowed from the above 
gross rates if paid on or before the 
20th of the month in which the serv 
ice is rendered, except that multi- 
party rural rates are payable quarterly 
in advance, with a discount of 75 
cents if paid on or before the 20th 
of the first month of the quarter; a 
discount of 50 cents if paid on or 
hefore the 20th of the second month 
of the quarter, and a discount of 25 
cents if paid on or before the 20th 
of the third month of the quarter. 


The Nicollet County Telephone and 
Telegraph Company is authorized to 
discontinue the operation of its cen 
tral office in the village of Kasota 
upon the reconstruction of the out- 
side distributing plant and the ar 
rangement for the service of the sub 
scribers of the Kasota exchange over 
lines directly connected with the cen 
tral office of the St. Peter exchange. 

The Norman County Telephone 
Company is authorized to place in 
effect, as of May 1, 1920, the feliow 
ing schedule of rates for local and 
rural telephone service at Ada, Min- 
nesota : 

Per 

month 
Individual Line Business, gro.$2.75 
Two-party Line Business, gro. 2.00 


Susiness Extension, net.......... 50 
Individual Line Residence, 

EE AEE ae Ae 1.50 
Residence Extension (with 

ge eet NE 25 
Residence Extension (without 

Ee ee icaitincecadat, aan 
Rural Multi-party, gross....... 1.50 
Rural Switching, net.............. ae 
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All rates to be billed gross except 
where quoted net; all rates payable in 
advance with a discount of 25 cents 
per month if paid on or before 
the 10th of the month in which the 
service is rendered, except that rural 
multi-party rates are payable quar- 
terly in advance, with a discount of 
75 cents if paid on or before the 10th 
of the first month of the quarter; 50 
cents if paid on or before the 10th 
of the second month of the quarter, 
and 25 cents if paid on or before the 
10th of the third month of the quar- 
ter. 

The Greenfield Farmers Telephone 
Company is authorized to purchase 
and the Dwelle Telephone Company 
to sell all of that telephone property 
within the city of Wabasha known 
as the Wabasha Exchange with all 
lines connecting therewith and trib- 
utary thereto, including all poles, 
wires, conduits, cables, materials, 
tools and appliances used in connec- 
tion with the operation of said ex- 
change. 


The New Ulm Rural Telephone 
Company is authorized to place in 
effect, as of April 1, the following 
rates for local and rural telephone 
service at New Ulm, Minnesota: 

Per 

month 

Individual Line Business, gross..$3.00 
Two-party Line Business, gross... 2.50 
Business Extension, net | 
Individual Line Residence, gross 1. 
Two-party Line Residence, gross 1 
Residence Extension, net.... 5) 
Rural Multi-party, gross... 1.75 

Commercial P. B. X. and Inter 
Com. Systems: 

Trunks (two-way), gross 3.00 
Stations, net Bitbinideiecliee 1.00 

All rates to be billed gross except 
where quoted net, all gross rates to 
be payable monthly in advance, with 
a discount of 25 cents per month 
if paid on or before the 15th of the 
month in which the service is_ren- 
dered, except that rural rates are pay 
able quarterly in advance, with a dis- 
count of 75 cents if paid on or 
before the 15th of the first month of 
the quarter: a discount of 50 cents 
if paid on or before the 15th of the 
second month of the quarter, and a 
discount of 25 cents if paid on or 
before the 15th of the third month 
of the quarter. 


The Bygland Rural Telephone 
Company is permitted to establish and 
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place in effect, as of April 1, a rate 
of $1.25 per month. 


[he application of the International 
Telephone Company to increase its 
telephone rates at International Falls, 
Minnesota, is denied. 


[The Viola Farmers Telephone 
Company is authorized to place in 
effect as of April 1, the following 
schedule of rates for local telephone 
service at Eyota, Minnesota: 

Per 
month 
Individual Line Business, $2.50 


or Ss 
2ZTOS . 


Two-party Line Business, gross 2.25 
Individual Line Residence, gross 1.75 
Four-party Line Residence, gro. 1.50 
Extension Telephones, net 50 
Rural Multi-party, gross 1.75 

\ll rates payable in advance; all 


rates to be billed gross except where 
quoted net; a 


per month to 


disce unt of 2d 


from -the 
above gross rates if the bill is paid 
or before the 10th of the month 
the rendered ex 
cept that rural multi-party rates are 
payable quarterly in with a 


cents 
be allowed 
on 
in which service is 


advance 


discount of 75 cents if paid on or 
before the 10th of the first month 
of the quarter, 50 cents if paid on 


or before the 10th of the second 
month of the quarter, and 25 cents 
if paid on or before the 10th of 
the third month of the quarter 


The New Richland Telephone Com 
pany is permitted to effect 
as of \pril a the schedule 
of rates for local telephone service 
it its New Richland and Waldorf Ex 


changes 


place in 
fc illow Ing 


Per 
month 


Individual Line Business, gross..$2.50 


l'wo-party Line Business, gross.. 2.25 
Business Extension, net 50 
Individual Line Residence, gross 1.75 


[wo-party Line Residence, 


gross 1.50 


Residence Extension, net 50 
Rural Multi-party, gross 1.75 
Rural Switching, net... 35 


Halls, 


Churches, net 


Lodge Rooms and 


1.00 
\ll rates to be billed gross except 
where quoted net, all gross rates pay 


g 
able monthlv in advance with a dis- 


count of 25 cents per month if 
paid on or before the 15th of the 
month in which the service is ren 


dered except that multi-party rural 
rates are payable quarterly in advance 
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with a discount of 75 cents if paid 
on or before the 15th of the first 
month of the quarter, a discount of 
50 cents if paid on or before the 
15th of the second month of the quar- 
ter, and a discount of 25 cents if 
paid on or before the 15th of the 
third month of the quarter. 


The Zumbrota Telephone Company 
is permitted to establish and place in 
effect, as of May 1, the following 
schedule of local and rural telephone 
rates at Zumbrota, Minnesota: 

Per 

month 

Individual Line Business, gross..$2.75 

Two-party Line Business, gross 2.00 
Extension Stations, Business, 

Jé-edntdgisntoviniaasemegambeieny 1.25 

Individual Line Residence, gross 1.7! 

Four-party Line Residence, gro. 1.50 
Extension Stations, Residence, 


PTOSS § cccoesee 


Rural’ Multi-party, Grounded, 
gTOss sie Se 
\ discount of 25 cents per month 
is allowed on the above rates 
if paid on or before the 20th day of 
the month in which the 
rendered. 


eToss 


service is 


The Campbell Rural 
Company is permitted to place in 
effect, as of April 1, the following 
schedule of rates at Campbell, Min 
nesota : 


Telephone 


Per 
year 
Rural Multi-party, gross. $16.00 
Switching Charge, Town, net. 3.00 
Switching Charge, Rural, net 2.00 


The gross rate to be billed quarterly 
in advance with a discount of 25 cents 
per quarter if paid during the quar 
ter in which the service is rendered. 
The switching rate to be payable an 
nually im during the 
quarter of each year. 


advance first 


The Dumont Telephone Company 
is permitted to place in effect, as of 
\pril 1, the following schedule of 
rates for local telephone service at 
Dumont, Minnesota: 

Per 

month 

Individual Line Business, gross..$2.50 
Individual Line Residence, gross 1.75 
Rural Multi-party, gross... 1.50 

\ll rates payable monthly in ad- 
vance with a discount of 25 cents 
per month if paid on or before the 
15th of the month in which the serv- 
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ice is rendered, except that the rural 
rates are payable quarterly in advance, 
with a discount of 75 cents if paid 
on or before the 15th of the first 
month of the quarter; 50 cents if 
paid on or before the 15th of the 
second month of the quarter, and 25 
cents if paid on or before the 15th 
of the third month of the quarter 
in which the service is rendered. 


The Greenwood Prairie Telephone 
Company is authorized to place in 
effect, as of April 1, the following 
schedule of rates for local and rural 
telephone service: 


FLAINVIEW 
Per 
month 
Individual Line Business, gross..$2.75 
Two-party Line Business, gross.. 2.50 


Business Extension, net.............- 75 
Individual Line Residence, gross 1.75 
Two-party Line Residence, gross 1.50 
Residence Extension, net-........... 50 
Rural Multi-party (Metallic Cir- 
Cult), GOED tink «iceee 1.75 
Rural Multi-party (Grounded 
Corcwit), @9006: ..-.ccsbiaa dee 1.50 
Rural Extension, net.................... 50 
Rural Switching, net........ pee 50 
ELGIN 
Per 
month 


Individual Line Business, gross..$2.50 


Two-party Line Business, gross 2.2! 


aw 
Business Extension, net.............. .75 
Individual Line Residence, gross 1.75 


Two-party Line Residence, gross 1.50 


Residence Extension, net-........... 50 
Rural Multi-party (Metallic Cir- 

Ctllt}, OrOGe i... eee 1.75 
Rural Multi-party (Grounded 

Cisewit), @9O86 iiss 1.50 

Rural Extension, net.................-.. 50 

Rural Switching, net.................... 50 

MILLVILLE 
Per 
month 


Individual Line Business, gross..$2.25 
Two-party Line Business, gross 2.00 
Business Extension, net............. 50 
Individual Line Residence, gross 1.50 
Two-party Line Residence, gross 1.25 


Residence Extension, net............ 50 
Rural Multi-party (Metallic Cir- 
Cait}, @7006: ~...nisnieeeenee 1.75 
Rural Multi-party (Grounded 
Civcitt), Q9G88 ....caeceecdae 1.50 
Rural Extension, net.................... 50 
Rural Switching, net.................... 50 
All rates payable in advance, all 


rates to be billed gross except where 
quoted net, a discount of 25 cents 
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per month to be allowed on all gross 
rates if paid on or before the 25th 
of the month in which the service is 
rendered, except that multi-party 
rural rates are payable quarterly. in 
advance, with a discount of 75 
cents if paid on or before the 25th of 
the first month of the quarter; a 
discount of 50 cents if paid on or 
before the 25th of the second month 
of the quarter, and a discount of 25 
cents if paid on or before the 25th 
of the third month of the quarter. 


Telephone Crisis Is Not 
Yet Settled 


‘‘In the clamor about the proper leg- 
islation for the preservation of the 
railroads after their return to their 
owners,” says Frank O. Cuppy, of 
Lafayette, secretary of the Indiana 
Telephone Association, “it should not 
be forgotten that all the telephone sys- 
tems of the country, taken over bodily 
by the.government during the war, 
were turned back on short notice just 
a few months ago—and without any 
remedial legislation. The seriousness 
of the railroad situation cannot be 
minimized, but the problems of the 
telephone companies are in their way 
just as serious.” 

Pointing out that “there are in this 
country several hundred thousand cit- 
izens with their money invested in 
telephone properties to an aggregate 
of over two billions of dollars.” Mr. 
Cuppy declared there are 300,000 per- 
sons employed and that about 60 cents 
out of every dollar of the cost of run- 
ning the average telephone system 
goes for wages. 

“Those who are engaged in the tele- 
phone business are no more immune 
to the high cost of living than those 
in other lines of work—and as it has 
cost them more and more to live, their 
pay has had to go higher and higher. 
The equipment and material the com- 
panies must buy to keep up their 
plants has increased in cost from 30 to 
300 per cent—an average of perhaps 
75 to 85 per cent for the things used 
most frequently. Sundry expenses 
have all increased, too; they average 
around 60 per cent higher than in 
1914, 

“Tt has been practically impossible 
to keep the services up to the pre- 
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war standards in most cases. The 
difficulty of obtaining labor and ma- 
terials for maintenance work during 
the war prevented many companies 
from maintaining their plants at the 
old standard. Every telephone com- 
pany is going to need considerable 
money during the next year to bring 
its property back to the old standard 
of efficiency. 

“Tt will surprise the average citizen 
to learn that the increases in exchange 
rates hardly average 20 per cent since 
1914. As no utility can manufacture 
even a reasonably satisfactory service 
when its income is inadequate for the 
purpose, the public must look at both 
sides of the question. The telephone 
company is possessed of no magic 
power by which it can obtain present- 
day labor and meet present-day ex- 
penses at pre-war prices. It is not a 
free agent. Its income is limited by 
the rotes it is allowed, by regulation of 
public authority, to charge for its 
services. When that rate is too low, 
the service must inevitably foll helow 
the standard of efficiency needed and 
demanded by the American public. 

“Telephone service has become too 
valuable and too essential in our 
every-day life to allow it to become 
impaired or less useful when usually 
so moderate an advance in the cost of 
service to each user is all that is nec 
essary to keep the business going and 
the service satisfactory. even in these 
days of the high cost of living.” 
Vienna Holds the Palm 

for Poor Service 


Americans who may sometimes be 
dissatisfied with the telephone, tele 
graph or postal service in America 
should try Vienna if they want to see 
a really disorganized means of com 
munication. 

So demoralized is the telephone 
service of Vienna that a great mass 
meeting of business men has_ been 
held and has demanded that this 
service be taken from the government 
bureaucracy and turned over to pri 
vate control. 

It is almost impossible to get cen- 
tral, and, once secured, the line is 
usually cut after less than a minute’s 
conversation. The telephone em- 
ploves claim they are overworked, un- 
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dernourished and the whole equip- 
ment run down. ‘The minister of 
communications admitted to the mass 
meeting that the telephone and post 
and telegraph systems generally had 
failed and that the post office had 
paid more than 15,000,000 crowns last 
year for stolen packages. Armed 
guards are now placed on all mail 
transport. 

The worst factor in the situation is 
declared to be inability of officials to 
enforce discipline under the present 
government where various councils of 
workmen and soldiers operate to make 
the employes lax and independent. 

One man who attempted to tele- 
phone from a postal sub-station was 
told by the attendant, the other day, 
to “go to a public automatic station 
and don’t worry me.” 


Texas Court Holds Com- 
pany to Franchise Terms 


In sustaining a decision of the Tex- 
as lower court restraining the Green- 
ville Telephone Company from as- 
sessing installation charges. Chief 
Justice Anson Rainey of the Fifth 
Court of Civil Appeals held that a 
franchise holder may not exercise any 
privileges not granted it in “unequiv- 
ical terms” under the franchise. 

The suit originally was brought by 
the city of Greenville in the District 
Court there when the telephone com 
pany fixed a charge of $3.50 for in- 
stalling a telephone and a like amount 
for moving an instrument. The Dis 
trict Court granted an iniunction, and 
from this decision the telephone com- 
pany took apneal. It was held by the 
appellants, among other assignments, 
that the levy of an installation charge 
was not prohibited in the franchise, 
and hence was not a franchise viola- 
tion. As stated above. the higher 
court did not concur in this theory. 

Interesting items of increased costs 
are quoted in the opinion as constitut 
ing part of the telephone company’s 
defense. It developed in hearing the 
case on the facts that the following 
increases in cost of operation have 
been made since the war: Labor 27 
per cent, copper 14, lead 10 and poles 
10. 
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